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Foreword 


The world mandate for the improvement of chickpea rests with the 
International Crops Research Institute for the Semi-Arid Tropics 
(ICRISAT), India, while the International Center for Agricultural 
Research in the Dry Areas (ICARDA), Syria, has the regional mandate in 
West Asia and North Africa. Research on the desi type chickpea is 
carried out by ICRISAT, and on the kabuli type by both centers jointly 
from ICARDA’s base in Syria. 


ICARDA and ICRISAT first published a Kabuli Chickpea Germplasm 
Catalog in 1983 with the major emphasis on morpho-agronomic and 
phenological characters. In the present Catalog, emphasis has been 
placed on the evaluation of biotic and abiotic stresses, in the belief 
that a breakthrough in chickpea production could only be made by the 
use of resistant cultivars. The earlier Catalog included evaluation 
data on land races only, whereas this Catalog contains information on 
breeding lines and wild species of Cicer as well. Since chickpea is 
traditionally grown in spring in the Mediterranean region, the former 
Catalog contained information on morphological, phenological and seed 
Characters evaluated during spring. However, in view of the recent 
successes with winter sowing in increasing chickpea _ production, 
evaluation of the germplasm reported in this Catalog was carried out 
with winter-sown accessions. 


It has been a_ long-standing policy of the International 
Agricultural Research Centers to freely distribute germplasm and 
breeding lines. To date, thousands of lines have been distributed to 
scientists working in the National Agricultural Research Systems 
(NARS). We are indeed gratified that NARS scientists have made good 
use of this material; have identified sources of resistance to 
different biotic and abiotic stresses; and released a large number of 
superior cultivars in many countries derived from germplasm provided by 
the Centers. 


Both ICRISAT and ICARDA contributed equally to this Catalog, 
which is a good example of partnership in research between the 
International Agricultural Research Centers within the Consultative 
Group on International Agricultural Research. In placing it in the 
hands of chickpea scientists, the two centers hope that it will 
motivate greater efforts towards increasing chickpea production. 


(ou ee ras oe LOI 


Te: ale Nasrat R. Fadda 
Director General Director General 
ICRISAT TCARDA 
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Introduction 1 


INTRODUCTION 


Though chickpea has been cultivated for over 7000 years, it has 
still not completely shed its wild form. The crop suffers heavy losses 
from biotic stresses (diseases, insect-pests, nematodes, and parasitic 
weeds like Orobanche spp.). In addition, the plant often fails to take 
full advantage of supplemental irrigation and fertilizer application. 
Consequently, seed yield remains historically low and unstable. 


There have been only marginal increases in chickpea production in 
the world in the last four decades. In the same period the world 
population especially in developing countries grew two-and-a-half 
folds, resulting in the reduction of the per capita availability of 


chickpea. 


There have been various reasons for this decline in the developing 
world, field operations such as seeding and harvesting are often 
manual. Although mechanical seeders are available, they are not 
popular in many countries in West Asia and North Africa. In advanced 
countries, particularly Europe, labor requirements for cultural 
practices have led to the reduction of the area under chickpea 
cultivation. Likewise, in developing countries, the relatively affluent 
farmers without family labors to handle the operations have abandoned 
Chickpea cultivation. 


It is necessary to have a comprehensive collection of chickpea 
germplasm to identify sources of resistance to various stresses. 
Several sources of resistance to some biotic and abiotic stresses have 
been identified. However, the sources of resistance to a few 
important stresses are either not available (for example, cyst 
nematode) or available in a weak background (for example, leaf miner). 


Furthermore, sources of resistance are available only for single 
stresses. Therefore, a well-planned germplasm enhancement is necessary 
to combine resistance to two or more stresses in an efficient manner. 
A detailed evaluation of kabuli chickpea germplasm was considered to be 
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an essential prerequisite toward this goal. The results of such an 
evaluation carried out at ICARDA in 1987-88 are reported in this 


catalog. 


A large number of germplasm accessions have been collected, but 
there are obvious gaps in collection efforts. At the same time, the 
available germplasm is not fully utilized in crop improvements, 
primarily because of the non-availability of evaluation data. 


Both ICARDA and ICRISAT have assembled a large number of chickpea 
accessions. Based on the evaluation of spring-sown accessions, ICARDA 
produced a Kabuli Chickpea Germplasm Catalog in 1983. ICRISAT also 
produced a chickpea catalog in 1988. ‘The present catalog is based on 
the evaluation of about 6300 chickpea accessions sown in winter. 
Unlike the 1983 Catalog, this catalog contains information on 
evaluation of germplasm response to eight different stresses, ive. 





Ascochyta blight (Ascochyta rabiei [Pass.] Lab.), Fusarium wilt 
(Fusarium oxysporum Schlecht. emnd. Snyd. & Hans. f. sp. ciceri 
[Padwick] Snyd. & Hans.), leaf miner (Liriomyza cicerina Rond.), 


Callosobruchus chinensis, cyst nematode (Heterodera ciceri Vovlas, 


Greco et Di Vito), cold, herbicide, and iron deficiency. 


Additionally, it includes evaluation data on land races, breeding 
lines, and wild Cicer species. Such data have never been collected 
before on any cool season food legumes. In this regard, the catalog 
is unique, and hopefully will prove to be an indispensable tool for 
chickpea scientists. 


We found substantial diversity in the germplasm bank. Now the 
germplasm lines must be utilized in order to bring about chickpea 
improvement. It is the hope of the authors that chickpea scientists 
will exploit the available variability to develop cultivars which will 
further enhance chickpea productivity. 


Searching the data base: 
The evaluation data have been summarized for each character. Both 
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a summary of the statistics, and often the results of a simple query, 
such as all accessions in class 1 for long flowering duration, are 
given. For example, the above query resulted in 13 accessions 
qualifying. 

However, it is possible to make more complex queries involving 
different characters simultaneously. Im order to obtain answers from 
such complex questions with a reasonable number of accessions, the 
means, aS well as the minima and the maxima of the descriptors have 
been provided. 

An example of a set of queries is given below: 

Question 1. 
All accessions with a plant height in class 1. 
Eight accessions qualify. 

Question 2. 

All accessions with both plant height and resistance to Ascochyta 

blight in class 1. 

One accession qualifies. 

Question 3. 
All accessions with a plant height, resistance to Ascochyta blight 
and seed yield in class 1. 


No accession qualifies. 


Availability of seed 
Small samples of seed are available free of charge from the 
Genetic Resources Unit of ICARDA 


Passport Information 


Descriptors Used 

ILC number (ILC) - International Legume Chickpea accession number. 

Donor organization (DOOR) - The name of the organization from 
which the collection was obtained. 

Donor number (DONO) - The name or number of the accession as 
supplied by the donor or donor organization. 

Collector/Breeding Organization (CLOR) - The name of the 
organization which originally collected or developed the 
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accession through breeding. 

Name of collector (COLL) - The name/names of person/persons who 
collected or bred the accession. 

Collection number or pedigree (CLNO) - The number or pedigree 
identification code used by the donor. 

Country of origin (ORI) - The country of collection or breeding. 

Province (PRO) - Province/state in a country. 

Location/city (LOC) - The place from where the collection was made or 
the variety was bred. 

Remarks (REM) - Any specific comment. 


Abbreviation 


AGRICOL 


ALAD 


ICRISAT 


LBC 


WOR 


WRPIS 
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DONOR ORGANT ZATIONS 


Organization 


Agricultural College, University of Tehran, Karaj, Iran. 
Arid land Agricultural Development, Beirut, Lebanon. 


Aegean Regional Agricultural Research Institute, Menemen, 
Izmir, Turkey. 


Agriculture Research Center, Giza, Egypt. 
Centro de Cerealicultura, Madrid, Spain. 


Department of Agriculture and soils, Pullman, Washington, 
U.S.A. 


Hungarian Research Center for Agriculture, Hungary. 
Indian Agricultural Research Institute, New Delhi, India. 


International Center for Agricultural Research in the Dry 
Areas, Aleppo, Syria. 


International Crops Research Institute for Semi-Arid 
Tropics, Patancheru, A.P., India. 


Institute for Fodder Crops, Larissa, Greece. 


Instituto Nacional de Investigaciones Agrarias, Cordoba, 


Spain. 
Banco de germplasma, INIA, Finca El-Encin, Madrid, Spain. 


L/Institut National de la Recherche Agronomique, Rabat, 
Morocco. 


L’/Institut National de la Recherche Agronomique de 
Munislawe unis « Tunisia: 


N.I. Vavilov All Union Institute of Plant Industry, 
Leningrad, USSR. 


Institute for Wheat and Sunflower, Bulgaria. 


Union de cooperatives Agricoles Agrement n° UA 373- 
selectionneur nv 11, 204, Puygiron, France. 


University of Jordan, Faculty of Agriculture, Amman, 
Jordan. 


Western Region Plant Introduction Station, USDA, Pullman, 
Washington, U.S.A. 
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Table 1. List of donor organizations of the chickpea germplasm at 


ICARDA. 
a 
Donor organization Number of accessions Frequency (%) 
2 ee oe SS eee 
TICRISAT 1733 33.57 
ALAD 943 18.26 
INIAM 272 5.27 
WRPIS 220 4.26 
AGRICOL 177 3.43 
WOR 83 1.61 
ARARI 69 1934 
DAS 63 122 
AROG 55 1.07 
IPI 42 0.80 
INIACOR 40 Osa 
INRA - T 18 0.35 
IWS 10 0.19 
INRA - M 8 0.15 
COGC 7 0.14 
INIAM 7 0.14 
uccS 5 0.10 
IFC 5 0.10 
HUNRCA 3 0.06 

ce at 0.02 
IARI 1 0.02 
ICA il 0.02 
Others 1400 7a 


Total. == ti“‘i‘;732723ORS!!SC*é«*~«< Lee nC 
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COLLECTING ORGANIZATIONS 


Abbreviation Organization 


AGRICOL Agricultural College, University of Tehran, Karaj, Iran. 


ALAD Arid Lands Agricultural Development Program, Ford Foundation, 
Beirut, Lebanon. 

APAU Andhra Pradesh Agricultural University, Rajendernagar, A.P. 
India. 

ARART Aegean Regional Agricultural Research Institute, Izmir, 
Turkey. 

ARCG Agricultural Research Centre, Giza, Egypt. 

ARIE Agricultural Research Institute, Eskishehir, Turkey. 

ARIN Agricultural Research Institute, Ministry of Agriculture, 
Nicosia, Cyprus. 

ARS Agricultural Research Station, Niphad, Maharashtra, India. 

AT Ain Tumouchant, Oran, Algeria. 

AUW Agricultural University, Wageningen, The Netherlands. 

BADN Agricultural Research Station, Badnapur, Maharashtra, India. 

CELA Centro de Investigaciones Agricolas dele Bajo, Celeya, 
Guanajuato, Mexico. 

CULN Ecoregado Programa de Garbanzo, Culiacan, Sinaloa, Mexico. 

DUSL Dusseltia, Tunisia. 

EMM Estacas de Melhoramento de Mantas, Elvas, Portugal. 

FAAU FAAU, Turkey. 

FAO Food and Agriculture Organization of the United Nations, 
Rome, Italy. 

GAC Government Agricultural College, Kanpur, U.P., India. 

GAT zentral Institute fur Genetik und Kultur Pflanzenforschung 


Gatersleben, DDR. 
IARI Indian Agricultural Research Institute, New Delhi, India. 


IBPGR International Board for Plant Genetic Resources, Rome, Italy. 
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ICA 


ICARDA 


Instituto Colombiano Agropecuario, Colombia. 


International Center for Agricultural Research in the Dry 
Areas, Aleppo, Syria. 


International Crops Research Institute for the Semi-Arid 
Tropics, Patancheru, A.P., India. 


Instituto de Investigaciones Agronomicas, Santiago, Chile. 


Instituto Nacional de Investigaciones Agronomicas, Ia 
Caneleja, Spain. 


N.I. Vavilov All Union Institute of Plant Industry, 
Leningrad, USSR. 


Institute for Wheat and Sunflower, Bulgaria. 


Jawahar Lal Nehru Krishi Vishwa Vidyalaya, Jabalpur, Madhya 
Pradesh, India. 


Ministry of Agriculture, Tehran, Iran. 

Agricultural Research Station, Mohol, Maharashtra, India. 
Pakistan Agricultural Research Council,Islamabad, Pakistan. 
Punjab Agricultural University, Ludhiana, Punjab, India. 
Plant Breeders, Raichur, Karnataka, India. 

USDA Regional Pulse Improvement Project. 

USDA Regional Pulse Improvement Project, Delhi, India. 
USDA Regional Pulse Improvement Project, Karaj, Iran. 


Foundation for Agricultural Plant Breeding, Wageningen, The 
Netherlands. 


Union de Cooperatives Agricoles Agrement n°? UA 373- 
Selectionneur nY 11, 204, Puygiron, France. 


University of Jordan, Faculty of Agriculture, Amman, Jordan. 


United States Department of Agriculture, Washington D.C., 
U.S.A. 


Wagga Wagga Research Station, Wagga Wagga, Australia. 


Western Region Plant Introduction Station, USDA, Pullman, 
Washington, U.S.A. 
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Table 2. List of collecting organizations. 


Collecting Organization Number of accessions Frequency (%) 
ICARDA/ICRISAT 67 18.43 
ALAD 949 14.99 
RPIP (K) 617 9.74 
MAI 2/9 4.41 
ICARDA/ PARC we Zee 
ARARI 5 Pails 
AGRICOL 174 2.74 
RPIP (D) 140 22 Pu 
INIA 215 1.81 
ARARI/USDA/ ICARDA 109 12 
ICARDA US) tea 
PAU 68 ed Os 
ICRISAT 54 0.85 
FAAU 2 0.83 
RPIP 3S) Oz62 
IARI 34 Ue53 
CELA 32 0.50 
ARIN/ IBPGR/ ICARDA 28 0.44 
IIA Path 0.33 
GAC ihe) 0.30 
JNKVV 15 0.23 
ARS 14 Oe22 
IWS 10 Oss 
WAGG 10 OES 
WRPIS LO O245 
BADN 2) 0.14 
GAT 6 0.09 
RAI 6 0.09 
UCCS 6 Do (OS 
FAO 5 0.07 
WOR 5 0.07 
EMM 3 0.04 
GAC 3 0.04 
ARIE 2 0.03 
AUW 2 0.03 
CULN 2 0.03 
IPI 2 0.03 
APAU dh 0.01 
ARCG ill O70 
ARIN Al Oro. 
AT af 0.01 
DUSL ih O201 
ICA 1 0.01 
MOHL tb 0.01 
SVP 3 0.01 
Unknown 1871 29255 





Total 6330 oor 
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COLLECTORS 
Table 3. Frequency table of accessions by collectors. 


eS a eee 
Abbreviation Name (organization) Number of Frequency 
acc. collected (%) 


eS De 


ALAD ALAD Team (Solh, Rashid, Hawtin) 819 12-93 
KBS/MVR K.B. Singh/M.V. Reddy (ICARDA/ICRISAT) 772 1 WS) 
KBS K.B. Singh (ICARDA/ICRISAT) 422 6.66 
IPT ICARDA-PARC Team 189 2.98 
LH L. Holly (ICARDA) afaled Dae 
MBS M.B. Solh (ALAD) 92 1.45 
LJGM L.J.G. van der Maesen (ICRISAT) 79 1.24 
KBS/MCS K.B. Singh/M.C. Saxena (ICARDA/ICRISAT) 29 0.45 
RSM/AD R.S. Malhotra/A. Della (ARIN) 28 0.44 
cc CAFATI 19 0.30 
RPSP R.P.S. Pundir (ICRISAT) 19 0.30 
BRM B.R. Murthy (IARI) 10 Ors 
MIM M.I. Mihov (IWS) 10 0.25 
PR P. Remanandan (ICRISAT) 10 LO Fetes, 
DJA D.J. Andrews (WRPIS) 9 0.14 
MCS M.C. Saxena (ICARDA) 8 O22 
AKA A.K. Auckland (ICRISAT) 7 OL 
abi ICARDA Trainees (ICARDA) 6 0.09 
JOG J.C. Grenyer 6 0.09 
RSM R.S. Malhotra (ICARDA) 6 0.09 
NH N. Haddad (WOR) > 0.07 
GCH G.C. Hawtin (ALAD) 4 0.06 
ANM A.N. Murthy (ICRISAT) 3 0.04 
CJPS C.J.P. Seegher 3 0.04 
KR K. Rashid (ALAD) 2 O05 
SS S. Sithanantham (ICRISAT) 2 0.03 
YA Y. Adham (ALAD) Z 0.03 
AHC A.H. Christodoulou (ARIN) 1 0.01 
LJR L.J. Reddy (ICRISAT) ak 0.01 
MAC M.A. Castillo (ICA) au O202 
MVR M.V. Reddy (ICARDA) al 0.01 
SAD P.K. Sibale, S. Agap Rao, I.R. Denton Bi 0.01 
Unknown 3653 57.70 





Total 6330 99.83 


COUNTRIES OF ORIGIN 


Abbreviation 


Name 


Afghanistan 
Bulgaria 
Chile 
Colombia 
Czechoslovakia 
Cyprus 
Algeria 
Ecuador 
Egypt 
Spain 
Ethiopia 
France 
Greece 
India 

Iran 

Iraq 

Italy 
Jordan 
Lebanon 
Morocco 
Mexico 
Malawi 
Nepal 
Pakistan 
Palestine 
Peru 
Portugal 
Roumania 
Sudan 
USSR 
Syria 
Tunisia 
Turkey 
United States of America 
Yugoslavia 
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Table 4. Frequency accessions from each country of origin. 





Country No. of Relative 
Code Name accessions frequency (%) 
AFG Afghanistan 874 13.80 
DAZ Algeria 22 0.34 
BGR Bulgaria 2a Og Sis! 
CHL Chile So LB SY 
COL Colombia 2 OR08 
CYP Cyprus 36 0.56 
CZK Czechoslovakia 6 0.09 
ECU Ecuador IL O70 
EGY Egypt 51 0.80 
ETH Ethiopia 29 0.45 
FRA France 13 O20 
GRC Greece is 0.20 
IND India 255 4.02 
IRN Iran ISS! 19.47 
TRQ Iraq 30 0.47 
ITA Italy 25 0.36 
JOR Jordan 1129 203 
LBN Lebanon 26 0.41 
MWI Malawi 1 0-01 
MEX Mexico 89 140 
MAR Morocco 93 1.46 
NPL Nepal 2 0.03 
PAK Pakistan 252 3.98 
PAL Palestine 33 O52 
PER Peru 4 0.06 
PRT Portugal 63 0299 
ROM Roumania a1 OFC 
ESP Spain 255 4.02 
SDN Sudan VW Ossi 
SYR Syria Zon 205238 
TUN Tunisia 264 fale 
TUR Turkey 520 Sra 
USA WeSeAt 97 153 
SUN WS. Sake 97 1.53 
YUG Yugoslavia 4 0.06 
Unknown 166 202 


Total ——s—=<=Sséi‘“‘S™SOCC So (8 680 OS TaE 
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EVALUATION 


Introduction 

Six thousand four hundred sixty-seven accessions including 5163 
land races, 1167 breeding lines, and 137 wild Cicer species were 
characterized and evaluated for 24 characters. These characters were 
divided in two groups, (a) morpho-agronomic and (b) biotic and abiotic 
stresses. Observations of morpho-agronomic traits were made partly in 
the field and partly in the laboratory for land races amd breeding 
lines during 1987-1988 and for wild Cicer species during 1988-89. The 
evaluations for stress response characters were carried out under 
artificially created stress conditions between 1979 and 1989. These 
conditions will be described later for individual characters in the 
following few paragraphs. The details of evaluation for morpho- 


agronomic characters are described below. 


Iovation details. The land races and breeding lines were sown in 
November-December at Tel Hadya, Syria, the main research station of 
ICARDA, during 1987-88. The wild Cicer accessions were grown during 
winter at Tel Hadya in the following season, i.e. in 1988-89. Tel 
Hadya is located in northern Syria, near Aleppo, at 369 35’ EB, 369 51° 
N and 284 m A.S.L., with an average annual rainfall of 330 m. 
However, the rainfall during the 1987-88 season was 504 mm, 53% above 
the normal rainfall and during the 1988-89 season the rainfall was 234 
mm, 29% below. Two supplemental irrigations of 50 mm each were 
provided in the 1988-89 season to facilitate normal growth. Climatic 
data for the two years are given in Table 5. Tel Hadya has a typical 
Mediterranean type climate characterized by cool and wet winters and 
hot and dry sunmers. 


Layout of experiment. In 1987-88, 6330 accessions, consisting of 5163 
land races and 1167 breeding lines, were grown in 46 blocks, each 2 m 
wide and 130 m long. Each pair of blocks was separated by a 2 m alley 
to facilitate mechanical inter-row cultivation. Each accession was 
sown in a two-row plot of 2 m long with spacing of 45 cm between and 5 
to 7 cm within rows. Forty seeds of each accession was sown in each 
plot. /‘Ghab 1’ (ILC 482) and ‘/Ghab 2’ (ILC 3279), two recently 
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released kabuli chickpea cultivars in Syria, were grown as systematic 
check entries. One of the two check entries was sown in a two-row plot 
alternately after every 20 accessions. Hand sowing was done between 
27 November and 4 December. An above average rainfall of 71 mm during 
October provided adequate soil moisture for seed germination and early 
growth. Most of the entries germinated between two and three weeks. 


One hundred and thirty-seven accessions of eight annual Cicer 
species (C. bijugum, C. chorassanicum, C. cuneatum, C. echinospermm, 
C. judaicum, C. pinnatifidum, C. reticulatum, and C. yamashitae ) were 
sown in single rows of 2 m long and 45 cm apart on December 1, 1988. 
‘Ghab 1’ was sown as a check entry after every 10 test entries. The 
accessions of wild Cicer germinated between 20 and 40 days. 





The plots were fertilized with 50 kg P50, hal. Hand weeding 
was done three times. The crop was protected from Ascochyta blight by 
periodic | spraying ~of the fungicide chlorothalonil 
(tetrachloroisopenthalonitrite) at the rate of 0.8 kg a.i. per 
hectare. Because of low rainfall, in 1988-89 the wild Cicer evaluation 


nursery was irrigated twice, each time with 50 mm of water. 


Choice of characters. Twenty-four characters were chosen for 
evaluation. These characters were selected on the basis of their 
economic importance (e.g., seed size and color), of growers 
requirements (e.g., resistance to stresses, plant height and growth 
habit), and of plant breeding considerations (e.g., seed yield and 
quality, suitability for winter sowing), and other characters. 


Evaluation Procedures 
Evaluation for each character was undertaken following the 
procedures described in Chickpea Descriptors (1985). Characters 
followed by (m) in Table 6 were measured while the remaining characters 
were scored (rated) using a scale of 1-9. The methods and procedures 
used to measure and score the characters are as follows: 


Days to 50% flowering (DAF): Number of days from sowing to the stage 
when 50% of plants have started flowering. 
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Table 6. List of 24 characters used for the characterization and 
evaluation of chickpea accessions during 1987-88 and 1988-89 at 
Tel Hadya, Syria. 


ee eee 


Name and character Number of Desirable 
character states category 





Growth habit S, Erect 
Canopy width (m) 8 Narrow 
Seeds per meter square (m) 8 Many 
Hundred seed weight (m) 8 Heavy 
Seed shape 2 kabuli 
Seed color 8 Beige 
Texture of seed surface 3 Rough 
Plant height (m) 8 Tall 
Days to 50% flowering (m) 8 Farly 
Flowering duration (m) 8 Long 
Days to maturity 8 Early 
Biological yield (m) 8 High 
Seed yield (m) 8 High 
Harvest index (m) 8 High 
Protein content (m) 8 High 
Ascochyta blight 9 Resistant 
Fusarium wilt 9 Resistant 
Leaf miner 9 Resistant 
Pod dehiscence 9 Resistant 
Callosobruchus chinensis 9 Resistant 
Cyst nematode 9 Resistant 
Cold 9 Tolerant 
Iron deficiency 9 Tolerant 
Herbicide 9 Tolerant 





N.B. 1 is the most desirable class, whereas 8 on a 1-8 scale and 9 ona 1-9 


scale are the most undesirable class. 
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Flowering duration (FDU): Average number of days between the first 
flowers and last flowers of three randomly selected plants. 

Days to maturity (DMA): Number of days from sowing to the stage when 
all plants have 100% matured pods. 

Plant height (HGT) (cm): Mean height of the three randomly selected 
plants at the end of flowering from ground level to the highest point 
in a plant. 

Canopy width (CAN) (cm): Average spread of three plants at the maximm 
growth stage. 

Growth habit (GRH): (score) 1. Erect - (0-15 degree from vertical), 2 
Semi-erect - (15-25 degree from vertical), 3. Semi-spreading (25-60 
degree from vertical), 4. Spreading - (60-80 degree from vertical), 5. 
Prostrate - (branch flat on ground). 


Biological yield (BYD) (q/plot): Weight of all plants (above ground 
part) in a plot (0.9m). 

Seed yield (SYD) (g/plot): Weight of seeds per plot (0.9m?). 

Harvest Index (HI) (%): Seed yield/plot xX 100 


Biological yield/plot 
Seeds/m2 (S/M)* Number of seeds obtained in one meter square area. 
Pod dehiscence (PD): Lines were evaluated on 1-9 scale, where 1 = no 
seed shatters and 9 = >40% seeds shatter following the technique and 
scale described by Singh and Bejiga (1990). 
Hundred seed weight (HSW): Weight of 100 randomly seleted seeds in g. 
Protein content (PRO): % of protein determined from freshly harvested 
seeds on dry basis in the quality laboratory of the institute. 
Seed shape (SS): 1 = kabuli, 2 = pea-shaped, 3 = desi. 
Seed color (SCO): 1 = beige, 2 = yellow, 3 = white, 4 = orange, 5 = 
light brown, 6 = brown, 7 = dark brown, 8 = green (grey for wild sp). 
Seed surface (SRO) (Testa texture): 1 = rough, 2 = smooth, 3 = 
tuberculated. 
Resistance to Ascochyta blight (AB): Lines were scored on a scale of 1 
to 9, where 1 = plants free from any damage and 9 = all plants killed 
following the technique and scale described by Singh et al. (1981). 
Resistance to Fusarium wilt (FW): Lines were scored on a scale of 1 to 
9, where 1 = free from any damage and 9 = all plants killed following 
the technique and scale described by Porta Puglia et al. (Unpublished). 
Resistance to leaf miner (IM): Lines were scored on a scale 1 to 9, 
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where 1 = free from any damage and 9 = all leaves severely mined, many 
@ried and dropped from the plant following the technique and scale 
described by Weigand and Tahhan (1989). 

Resistance to Callosobruchus chinensis (CC): Lines were scored on a 
scale of 1 to 9, where 1 = free from any damage and 9 = all seeds 
infested by insect following the technique and scale described by 
Weigand and Tahhan (1989). 

Resistance to cyst nematode (CN): Lines were scored on a scale of 1 to 
9, where 1 = free from any damage and 9 = highly susceptible following 
the technique and scale described by Di Vito et al. (1988). 

Tolerance to cold (COL): Lines were scored on a scale of 1 to Q9, 
where 1 = free from any damage and 9 = all plants killed following the 
technique and scale described by Singh et al. (1989). 

Tolerance to iron deficiency (ID): Lines were scored on a scale of 1 to 
9, where 1 = free from any damage and 9 = all plants killed following 
the technique and scale described by Bejiga and Singh (Unpublished) . 
Tolerance to herbicide (HER): Lines were screened against pre- 
emergence application of mixture of terbutryne 2.5 kg a.i. ha! and 
pronamide 0.5 kg a.i. ha~! on a scale 1 to 9, where 1 = free from any 
damage and 9 = all plants killed following the technique and scale 
described by Bejiga and Singh (Unpublished). 

The screening for Ascochyta blight resistance was carried out in 
Ascochyta blight nursery, where disease was created artificially by 
inoculating it by plant diseased debris and spore suspension spray. 
The screening for Fusarium wilt resistance was carried out in a wilt- 
sick plot established at Santella, mear Cordoba in Spain. The 
screening for leaf miner resistance was carried out by growing the 
accessions during spring under natural insect infestation. Scoring 
was done twice; the first time during the late vegetative stage and the 
second time during the podding stage. The screening for Callosobruchus 
chinensis infestation was carried out in the Entomology Laboratory of 
ICARDA by artificially releasing the seed beetle to seed samples. Cyst 
nematode screening was conducted in the green house by growing 
accessions in plastic pots containing cyst nematode infested soils. 
The screening for cold tolerance was ensured at the Tel Hadya farm by 
advancing sowing date to early October. Assessment of iron deficiency 
was made in the 1987-88 germplasm evaluation nursery. The screening 
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for pod dehiscence was carried out in the field after leaving the 
plants 45 days after normal maturity. Herbicide tolerance screening 
was done by spraying a normal dosage of herbicides (terbutryne and 
pronamide) onto the chickpea crop during the autum sowing. The 
screening techniques for each stress have been described fully in 
publications which are available upon request. 


Criteria for Selection of Elite Germplasm 


For the 10 continuous measurement characters (m) in Table 6, 
accessions were classified into eight categories, and the respective 
frequencies were estimated using the mean (xX) and_= standard 
deviation(s) from the entire evaluation data in Table 7 for cultivated 
Chickpea and Table 8 for wild species. The categories were determined 


as follows: 


Category Range of measurements 
Class 1 >X + 3s 

Class 2 X + 2s to X + 3s 
Class 3: X + 2s to X + 2s 
Class 4 MeeShtoekctis 
Class 5: X-stoX-s 
Class 6: X - 2s to X - 2s 
Class 7: Manse too ke 3S 
Class 8: <X - 3s 


For days to 50% flowering and maturity and canopy width, where the 
desirable types are less than the mean (x) (earliness and compact 
canopy), Class numbers were reversed to be consistent with the ordinal 


classification using class 1 as the most desirable class. 


After evaluation, the accessions were grouped into classes, and 
frequency distribution for each character was determined (Table 10-33). 
Similar procedures were used for wild species using the information 
given in Table 9. For the sake of overview, a bar chart for each 
character is given in Figures 1 to 24. 
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Table 7. Mean, standard deviation, minmum and maximum for the 
quantitative characters of all accessions of land races and 
breeding lines. 

A$ = Sa ee eee 

Character Mean Standard Minimum Maximum No. of 


deviation accessions 





Days to 50% flowering (no.) 137 Gur 115.0 156.0 6221 
Flowering duration (d) 29 Gel 220 83.0 6221 
Days to maturity (no.) 182 Ls 17ASO 206.0 6221 
Plant height (cm) 54 Po 25.0 85.0 6221 
Canopy width (cm) 57 10.5 20.0 96.0 6221 
Biological yield (g)@ 517 131.4 25.0 1080.0 6221 
Seed yield (g)?@ 245 70ec 10 510.0 6219 
Harvest index (%) 48 7.8 10 7550 6218 
Seeds/m? (no.) 1000 398.5 2.0m 2467-0 6221 
Hundred seed weight (g) 30 lay 8.4 Teal 6220 
Protein content (%) 23 Ta5 1355 2952 6196 


(a) Yield of a plot of 0.9 m@ 
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Table 8. Mean, standard deviation, minimum and maximum of wild annual 
Cicer species for the 10 quantitative characters. 


Character Mean Standard Minimum Maximum No. of 
deviation accessions 
Days to 50% flowering 114 7 96 Way Wy 
Days to maturity iS 16 Wey 185 132 
Plant height (cm) 7s 3 3 23 ey 
Canopy width (cm) 41 16 7 90 132 
Biological yield (g) 2230 1839 91 9378 pt) 
Seed yield (g) 983 1084 10 5551 132 
Harvest index (%) 34 14 3 62 132 
Seed /m2 1610 1051 al Syl TT 132 
Hundred seed weight (g) 6 5 1 2a 132 


Protein content (%) 20 ey 15.5 2a 6e eld 
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Table 9. Summary of elite accessions. 


ee ee 


Most desirable Number of accessions 


EEE EE EE EES ST 


Variable Class observed Landrace Breeding line Wild Cicer spp 





DAF 2 2 0 

FDU iL 12 il * 
DMA 3 0 0 30 
HGT 1 7 3 if 
CAW 1 2 0 0 
GRH 2 1188 705 0 
BYD 1 a7 1 2 
SYD 1 ci 3 
HI 1 4 0 
S/M il 10 2 
PD 1 401 23 NE 
HSW 1 26 0 0 
PRO 1 9 6 at 
SS ih 4136 1075 134 
SCO 1 1068 216 20 
SRO i 3774 1030 107 
AB 2 0 0 5 
FW 1 0 ) 1 
IM 2 0 0 35 
ee. if 0 0 19 
CN 3 0 0 22 
COL all 0 0 1 
Tbe i 4988 1154 NE 
HER 1 20 3 NE 
NE = Not evaluated 
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Elite Germplasm 

Elite germplasm materials are the accessions in the desirable 
categories. Ideally, the elite materials are those achieving a rating 
of 1 among the measurement characters. However there were no 
accessions attaining a rating of 1 (or class I) which would indicate 
immunity to disesases such as Ascochyta blight and Fusarium wilt, 
insects such as leaf miner and Callosobruchus chinensis, cyst 
nematodes, and other stresses like cold. For this evaluation, elite 
germplasm were considered such when a rating of 3 (class III) or less, 
could be obtained. The elite accessions are also listed along with 
the tabular and graphical presentations. Summary of elite germplasm is 
given in Table 9. 


Some of these elite accessions combine two or more desirable 
characters. To facilitate the identification of accessions with the 
desirable characters, the elite materials are listed under the heading 
of Elite Germplasm. However, when the user is interested in the 
combination of several desirable or undesirable attributes, the entire 
evaluation data should be used. Furthermore, elite germplasm are 
listed only of land races and breeding lines. 
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Descriptors 
1. Days to 50% flowering 


Table 10. Frequency table for days to 50% flower. 








Descriptor Frequen % 

state Landraces Breeding lines Wild Cicer spp. 
sal O 0 0 
2 Z O 4 
3 i 2 ie) 
4 2747 447 a7 
5 1852 585 61 
6 Stee weal esi 
4 0 O O 
8 O O 0 
Accessions No. 5066 255 132 


Early flowering lines: 
ILC 5358 and ITC 5359 


Relative frequency (%) 


605 ] 




















[__} Land races 
50 4 Breeding lines 
40 > 
30 | 
20s 
10 
0 aS ali | — T T 
8 7 6 4 3 2 1 





Class 
Fig. 1. Bar chart for days to 50% flowering. 
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2. Flowerirg duration 


Table 11. Frequency table for flowering duration. 


Descriptor Frequency (%) 


state Landraces Breeding lines Wild Cicer spp. 
aL 12 al. NE 
2 41 a NE 
3 Filla 67 NE 
4 1947 345 NE 
= 1740 449 NE 
6 611 292 NE 
v 4 O NE 
8 0 O NE 
Accessions No. 5066 PLoS NE 


NE = Not Evaluated 


Long flowering duration lines: 
Mees 590 ee! iol sell Kooy 09 TLC 4297 7 1k 4347 SILC 4718 TiC 5360; 
TTC 5361, ILC 5362, IlC 5363, IC 5364, Ilc 5988, IIc 6014. 


Relative frequency (%) 








50 7 
[__] Land races 
40- Breeding lines 

















0 T 





fo 
N 
fos) 
oO 


4 3 
Class 


Fig. 2. Bar chart for flowering duration. 
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3. Days to maturity 


Table 12. Frequency table for days to maturity. 


eae eee 























Descriptor Frequen % 
state Landraces Breeding lines Wild Cicer spp. 
tee A = eee 
al O (6) (0) 
2 0 O 0 
3 6) 10) 30 
4 3430 995 44 
IS 1503 159 16 
6 86 1 42 
7 47 (0) (0) 
8 0 10) 0 
Accessions No. 5066 1155 132 
Relative frequency (%) 
100 5 
[__] Land races 
80 - Breeding lines 
607 
40 i 
20 
0) = | J 1 
8 if 6 5 3 7. 1 
Class 


Fig. 3. Bar chart for days to maturity. 
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4. Plant height 


Table 13. Frequency table for plant height. 


Descriptor Frequency (%) 
state 





Landraces Breeding lines Wild Cicer spp. 
ak id, ) il, 
2 i122 40 3 
3 326 pa ks 16 
4 1784 528 30 
> thE Be 386 52 
6 651 66 2, 
7 240 19 3 
8 14 0 0 
Accessions No. 5066 1155 132 


Tall lines 
ILC 2680, ILC 2955, ILC 3248, ILC 3668, ILC 4098, ILC 4635, ILC 4641, 
ILC 4965 


Tall and Ascochyta blight resistant line 
TIC 3856 


Tall and large seeded line 
eel 43 7, 


Relative frequency (%) 


























40 ) Senor 
3 
a 2 aae 


Fig. 4. Bar chart for plant height. 
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5. Canopy width 


Table 14. Frequency table for canopy width. 





Descriptor Frequen % 

state Landraces Breeding lines Wild Cicer spp. 
1 2 0 0 
2 86 46 3 
3 667 283 Pah 
4 2176 595 47 
5 1663 194 42 
6 431 34 iS 
V 24 2 a 
8 IZ ‘il O 
Accessions No. 5066 55 132 


Lines with compact canopy 
TI 2505 115755 


Relative frequency (%) 





























60 a 
aed Land races 
50-4 Breeding lines 
An 
30 4 
20 1 
104 
OS aS a Ae —N la 
8 7 6 5 3 2 1 
Class 


Fig. 5. Bar chart for canopy width. 
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6. Growth habit 


Table 15. Frequency table for growth habit. 


Descriptor Frequen % 

state Landraces Breeding lines Wild Cicer spp. 
a 0 O 0 
2 1188 705 0 
és 3726 440 28 
4 15. 10 76 
=) 6) O 26 
6 ) 0 2 
cD, 0 0 0 
8 0 O 6) 
Accessions No. 5065 iS 132 


Relative frequency (%) 





80 7 
[__] Land races 

Breeding lines 
605 


ny 




















@ 
“i 
o 
on 
PS 
Ww 
ie) 
= 


Class 
Fig. 6. Bar chart for growth habit. 
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7. Biological yield 


Table 16. Frequency table for biological yield. 








Descriptor Frequen % 

state Landraces Breeding lines Wild Cicer spp. 
1 ICT! al 2 
2 27, 3) 4 
3 684 58 14 
4 1876 267 Shit 
5 1703 588 74 
6 530 220 8 
7 0 11 0 
8 O if! 0 
Accessions No. 4937 7155 alse} 


Lines with high biological yield 
Jove, Chey, ive aleve aawer alike iove ivvl. ane) alay/, Inve! eleio), Ive aes. 


AAS Php LEC 2593, LC 310 3642 eC Se elt 2o5 


Lines with high biological yield and seed yield 
We 1901, ILC 2606, ILC 4360 


Line with high biological yield and large seed 
TIC 4445 


Line with high biological yield and Ascochyta blight resistance 


Tes >236 


Relative frequency (%) 











60 
{__] Land races 
50 Breeding lines 
40 
30 
20 
10 
O oe ASST [frm 2s 
8 7 4 3 2 1 





Class 
Fig. 7. Bar chart for biological yield. 


jae: 


Evaluation-Descriptors 31 


8. Seed yield 


Table 17. Frequency table for seed yield. 


Descriptor Frequency (%) 


state Landraces Breeding lines Wild Cicer spp. 
1 W 2 3 
2 87 4 3 
3 797 61 iW 
4 1922 PATA 28 
5 1573 Lasw/7/ 86 
6 509 229 0 
7 106 ah O 
8 63 0) O 
Accessions No. 5064 1155 132 


Lines with high seed yield 
Tricecz2s0,e Llc. 2505, LLC 18213, 8 LLC 3847, LLC 4750, TLC _5206 


Lines with high seed yield and biological yield 
Itc 1901, ILC 2606, ILC 4360. 


Relative frequency (%) 




















60 7 
[__} Land races 
50 Breeding lines 
40 
30 
20 
10 
0 tts [ose , 
8 7 6 3 2 1 





Fig. 8. Bar chart for seed yield. 
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9. Harvest index 


Table 18. Frequency table for harvest index. 


Descriptor be a Frequency = (4) eee 


state Landraces Breeding lines Wild Cicer spp. 
1 o sf 0 
2 9 0 0 
3 Ae Pe P45 26 
+ 2682 458 44 
5 1648 536 Ep) 
6 oor 110 23 
cd, 89 aby; PE 
8 128 4 0) 
Accessions No. 5063 P55 132 





Lines with high harvest index 
PLC S2097 PLC 2687 ees 26 ere 605577 TEC=6307 


Relative frequency (%) 























60 
L__] Land races 
50 - "i Breeding lines 
40 | 
30 7 
2 Oe 
Oks 
tacos LAM Tm 
8 7 6 4 3 2 1 
Class 


Fig. 9. Bar chart for harvest index. 
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10. Number of seeds per square meter 


Table 19. Frequency table for number of seeds per square meter. 


Descriptor Frequency (%) 
state 


Landraces Breeding lines Wild Cicer spp. 

1 10 0 2 
2 145 il 3 
3 876 LO 14 
4 1664 Zo So 
5 1589 736 63 
6 679 184 AUS) 
7 103 3 0 
8 0 0 0 
Accessions No. 5066 1155 iy 
Lines with high number of seed per meter square 


IES 5 3 1108556 11C S69) 11C' 1836, IC 1994) Itc 2355, 1c 2532, 
WI2676 9 11C 3147, ILC 3582 


Relative frequency (%) 























: ] sou asin 
: 
: 


Fig. 10. Bar chart for seeds per square meter. 
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11. Pod dehiscence 


Table 20. Frequency table for pod dehiscence resistance. 


Descriptor Frequency (%) 
state 





Landraces Breeding lines Wild Cicer spp. 
1 401 23 NE 
2 1806 228 NE 
3 1844 Sys! NE 
4 559 196 NE 
5 258 WE NE 
6 97 35 NE 
4 50 19 NE 
8 16 6 NE 
9 24 3 NE 
Accessions no. 5055 1155 NE 





NE = Not evaluated. 


Relative frequency (%) 
60 





[__] Land races 
50 > Breeding lines 


a 
























3054 

ae 

0 bpm pM CN Z fe 
9 8 / 6 5 4 3 2 1 


Class 
Fig. 11. Bar chart for pod dehiscence resistance. 
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12. Hundred seed weight 


Table 21. Frequency table for hundred seed weight. 


Descriptor Frequen % 

state Landraces Breeding lines Wild Cicer spp. 
at 26 0 0 
2 284 al 2 
3 695 a7 36 
4 1084 477 an 
5 1689 621 81 
6 891 we 0 
" 0 0 0 
8 0 0 0 
Accessions No. 4669 1149 32 


Large-seeded_ lines 
PTiemiwOoare Lice oOa vedi ks O00 ,0 LLcwos66O,5 LLC 8/0 7e LO 36/5, 6 LL 33584, 
Presa oO ices ooOy like) G45 6 Lik 54907) LIS) 390478 1L073518,- TLC, 3520, 
Pes oee ei oO yell 3524 ei h3O27, .LLe 3853.7 LC 4329, TIC 4446; 
Tipe asa  S1UC 4451. 


Large seeded and high biological yielding line 
IIc 4445 


Large-seeded and tall line 
enema 433/, 


Relative frequency (%) 

















60 
[__] Land races 
50 Breeding lines 
40 
30 
20 
10 
0 pe) (PS aw Ss | |e eet 
8 7 6 IS 4 3 2 1 
Class 


Fig. 12. Bar chart for hundred seed weight. 
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13. Protein content 


Table 22. Frequency table for seed protein content. 


Descriptor ee Frequency (4). eee 


state Landraces Breeding lines Wild Cicer spp. 
1 2 6 a 
Pe LAWS ial 6 
3} 645 alas} 23 
4 ILT/SIS) Si7/5) 50 
5 1667 419 AMS) 
6 698 yal 8 
7 100 38 0 
8 8 2 it 
Accessions No. 5041 1155 114 





Lines with high protein content 
TECeA7 S411 785 a er 24047 Ce 2559%8 1c 2949, TiC+3671, lessor 


ILC 3807, ILC 3925, Ite 4931, ILC 4978; ILE 52427) 11C 552beueuee 
5541, TiC. 5542. 


Relative frequency (%) 
40 





[__] Land races 
Breeding lines 


a 


: 














ZZ 

















|_fsn____pus 





Class 
Fig. 13. Bar chart for seed protein content. 
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14. Seed shape 


Table 23. Frequency table for seed shape. 


Descriptor Frequency (%) 


state Landraces Breeding lines Wild Cicer spp. 
1 4136 LO75 134 
2 923 80 | 
Acessions No. 4669 1149 131 


Relative frequency (%) 




















ao | Sl Breeding tne 
5 ) 


Fig. 14. Bar chart for seed shape. 


38 Catalog of Chickpea Germplasm 


15. Seed color 


Table 24. Frequency table for seed color. 


Descriptor Frequen % 
state Landraces Breeding lines 
1 1068 216 
2 1560 464 
3 81 18 
a 1890 457 
5 243 0 
6 4 0 
7 re 0 
8 1 0 
Accessions No. 5059 1155 


Relative frequency (%) 








50 


Land races 











Class 
Fig. 15. Bar chart for seed color. 
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16. Seed roughness 


Table 25. Frequency table for seed roughness. 


Descriptor Frequen % 

state Landraces Breeding lines Wild Cicer spp. 
ue 3774 1030 107 

2 6/5 56 3 

3 610 69 27 
Accessions No. 5059 as 137 


Relative frequency (%) 








100 
[__] Land races 
Breeding lines 
60 














soe” | 


3 2 1 
Class 





Fig. 16. Bar chart for seed roughness. 
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17. Ascochyta blight 


Table 26. Frequency table for Ascochyta blight resistance. 





Descriptor Frequency (%) 
state Landraces Breeding lines Wild Cicer spp. 
1 0 O 0 
2 O O 5 
3 16 oul! WS 
4 ates 76 2 
5 PAE) 265 17 
6 102 340 Ag} 
tH 1200 198 12 
8 474 Pail 2 
9 3296 208 9 
Accessions No Sig2 iakays, 133 


Ascochyta blight resistant lines 


itive we itelp hye nite chy a 


3279, ILC 
4881, ILC 
5047, ILC 
5197, ILC 
5312, ILC 
5460, ILC 
5586, ILC 
6262, ILC 
6325, ILC 


4421, 
4884, 
5058, 
5230, 
5446, 
5461, 
5902, 
6312, 
6326, 


ILC 4567, 
ILC 4976, 
ILC 5091, 
ILC 5236, 
mes Gv Pilots 
ILC 5494, 
ILC 5921, 
ISfom-K Boy 
TiC 6327 


TLC! 200; ILC 2380, IC 2506, .11C 2956) 11c 
ILC 4647, ILC 4835, ILC 4854, ILC 4857, ILC 


IIc 4984, IIc 4986, ILC 4987, 
TIC 5104) 110251057) ILC 5209, 


5237, 
5448, 
5501, 
6043, 
6316, 


ae 
ES 
ILC 
INE: 
In We: 


5243 11) 5275, 1c S287" 
5449, ILC 5452, ILC 5453, 
5513, ILC 5550, ILC 5557, 
6090, ILC 6188, ILC 6223, 
G319 7. TLC 6321 etc. 6322" 


Line resistant to Ascochyta blight and Tali 


ILC 3856 





Relative frequency (%) 





ro 


60 f 














Class 


L_] Lana races 
MMW Breeding lines 











Fig. 17. Bar chart for Ascochyta blight resistance. 


ILc 5007, IIc 
TS 5192) eae 


JOU: 
ILC 
ILc 
Oe 
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18. Fusarium wilt 


Table 27. Frequency table for Fusarium wilt resistance. 


Descriptor Frequen % 

state Landraces Breeding lines Wild Cicer spp. 
1 0 O 72 
2 O 2 0 
3 0 2 x) 
4 5 5 15 
5 11 6 6 
6 32 13 4 
1 aS. 22 4 
8 PAs: Ew) 0 
2 676 482 2) 
Accessions No. 955 708 lal: 


Fusarium wilt resistant lines 
ie o05 2,70 LUC S414 AIC, 5498 


Relative frequency (%) 


























Bs ] ae 
‘ 
: 3 a ee 


Class 
Fig. 18. Bar chart for Fusarium wilt resistance. 
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19. Leaf miner 


Table 28. Frequency table for leaf miner resistance. 





Descriptor ee Frequency* ¢) = eee 


state Landraces Breeding lines Wild Cicer spp. 
ul 0 0 10) 
2 0 0 35 
3 0 O 26 
a tf 2 LS 
ba 196 sy 3 
6 473 oO 0 
"i 786 405 0 
8 37 ws 0 
9 3585 510 0 
Accessions No. 5084 1157 89 


Leaf miner moderately resistant lines: 
TiC. 316, TIC 992, TIC 1003; ELC 10097 TLC 1216 iC 26227 iceoeeae 


TC 290 7 ELC 5901 


Relative frequency (%) 























80 
L__] Land races 
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Fig. 19. Bar chart for leaf miner resistance. 
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20. Callosobruchus chinensis 


Table 29. Frequency table for Callosobruchus chinensis resistance. 


Descriptor Freguency (%) 


state Landraces Breeding lines Wild Cicer spp. 
1 0 0 19 
2 0 0 12 
3 0 0 4 
4 0 6) 6 
5 0 0 9 
6 77 5 10 
Y 185 8 13 
8 1555 130 47 
9 3259 LOL 10 
Accessions No. 5076 1154 130 


Relative frequency (%) 
100 
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Fig. 20. Bar chart for Callosobruchus chinensis. 
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21. Cyst nematode 


Table 30. Frequency table for cyst nematode resistance. 











Descriptor Frequen % 

state Landraces Breeding lines Wild Cicer spp. 
it O 0 0 
i 0 0 0 
3 0 0 ae 
4 0 0 0 
5 0 0 0 
6 O O 0 
7 406 87 1 
8 808 223 30 
) 3856 846 78 
Accessions No. 5070 1156 137 


Relative frequency (%) 
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Fig. 21. Bar chart for cyst nematode resistance. 
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222 Cold 


Table 31. Frequency table for cold tolerance. 


Descriptor Frequency (%) 


state Landraces Breeding lines Wild Cicer spp. 
Hk 0 0 vf 
2 O 0 ile 
3 16 4 24 
4 114 ae, 14 
> 656 D2 8 
6 490 143 v7 
"| 704 190 atak 
8 1687 338 ALS 
9 1376 350 38 
Accessions No. 5042 1156 137 


Cold tolerant lines 

tiem 94 lice Os, tLe 1251, IIc 1256, TLC 1444, TiC 1455, ILC 1464, 
re Oy Ome LL 3400 eel lCrs4 70 LL 5598, LLC 43/46, 9 110 37477" 11Ce3791, 
Peers mL Ces OOl LL O059 LLC. 5085, LLC 62027 ILC 6257. 


Relative frequency (%) 
































Sis) 7 
[_] Land races 
SOG Breeding lines 
26 | 
20 
15 1 
10 1 
4 
re) a | CN Sse T T 
7 6 5 4 3 2 1 
Class 


Fig. 22. Bar chart for cold tolerance. 
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23. Iron deficiency 


Table 32. Frequency table for iron deficiency tolerance. 





Descriptor Frequency (%) 
state Landraces Breeding lines Wild Cicer spp. 


> 
\o 
oa 
o 
ay 
h 
O 
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AS Haeea eae 


bh 
be 
Oo 


NE = Not evaluated. 


Relative frequency (%) 
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Fig. 23. Bar chart for iron deficiency tolerance. 
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24. Herbicide 


Table 33. Frequency table for herbicide tolerance. 


Descriptor Frequency (%) 


state Landraces Breeding lines Wild Cicer spp. 
il 20 3 NE 
2 42 19 NE 
5 36 26 NE 
4 Ze 27 NE 
5 146 70 NE 
6 36 40 NE 
i 12 19 NE 
8 fi 5 NE 
9 2 2 NE 
Accessions No. 323 ra ia NE 


NE = Not evaluated. 


Relative frequency (%) 
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Fig. 24. Bar chart for herbicide tolerance. 
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GERMPLASM USEFUL FOR MULTIPLE CHARACTERS 


Plant breeders wish to have parental iines with useful attributes 
for more than one trait. In keeping with this interest, accessions 
possessing desirable attributes for two or more useful traits were 
sorted out. This exercise was, however, limited to a few morpho- 
agronomic traits such as days to 50% flowering, plant height, 
biological yield, seed yield, harvest index, the number of seeds per 
square meter, hundred seed weight, and protein content, and some 
stress characters, namely Ascochyta blight, Fusarium wilt, and Cold. 
Results are presented in Tables 34-43. The results of sorting wild 


Cicer species are given in Tables 44-51. 


Several useful lines as donor parents for two or more traits have 
been identified. For example, line ILC 3856 may be a source of genes 
for tallness and resistance to Ascochyta blight and line ILC 3677 may 
contribute genes for protein content, hundred seed weight and cold 
tolerance. Among the wild species, several accessions have genes for 
resistance to multiple stresses, e.g., line IIWC 7-1 has genes for 
resistance to Ascochyta blight, Callosobruchus. chinensis, cyst 
nematode, and cold tolerance. Likewise, there are several lines with 


resistance to two or more stresses (see tables 44-51 
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Accessions with the heaviest hundred seed weight with other attributes. 
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resistant accessions of cultivated species with other attributes. 


Ascochyta blight 


Table 41. 
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Ascochyta blight resistant accessions of wild species with other attributes. 
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(AT tTwed=J) 
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- NaI SESTOSPLO=or - (M)dIau = — = Ved 

=a Ne peEsTO-TLO-ZT — (M)didau = = S£9 
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TYUTSd MON GNI TZ A7UTd = IuwiI = - 809 

euT ,UeASOD Yzd - - - 9L °N’S =. £09 
euT Ue ASOD WZa - - - 9L °-N*S - 909 
euT ue AsoD wzda - - - Le. “N's - $09 
eutjueysoD wzd - ~ - cL “RS - €09 
seqqyw Ted TPTts wzd = = = 99 “N‘°S = £09 
seqqy T®°d TPTS w2zd a = = 99 "N’S ~ 709 
seqqvy Te°d Tpts wzd =: = = 99 “N°S m= rus 
HMOL/OUd Tuo aad/owID 'TIOD wotD OonOod wood SII 


in 83 


igin 


Listing-Donor and Or 


Wad /DO01 


NMOL/OUd 


Nat 
Nu 
NUT 
NUL 
Nut 


Nur 
Nut 
Nur 
NUL 
NaI 


Nut 
Nur 
Nur 
Nut 
Nar 


Nu 
Nut 
Nut 
Nat 
Nut 


Nut 
Nut 
Nat 
Nu 
Nu 


Nut 
Nat 
Nat 
Nut 
NUL 


Nar 
Nut 
NUI 
NUI 
NU 


NaI 
NaI 
Nut 
NUT 
Nat 


ruo 


8TSZO-TLO~ZT 
v60Z0-TLO~7T 
v6rcO-TLO-ZT 
€6V720-TL0-2T 
tSECO-TLO-CT 


€60cC0-TL0-CT 
88E7TO-TLO-ZT 
TLEZTO-TLO-7T 
eSeco-Ltloqct 
ESECOSELOS AL 


EVECOSTLOSEL 
DRECO-TELOSGL 
IT ECOstLOSor 
OLECo=rL0=cr 


8O0ECO-TLO-cT 
80ETO-TLO-CT 
98770-TLO-ZT 
CLECO=TLOSCL 
OTZCOSLLOSCE 


PCCCO=LLO=CE 
S6TCO-ELO-—cT 
8PZTO-TLO-CT 
SSECOSTLOSGr 


REteO=tLO=Or 
LESTOSTLOSCE 
060720-TLO-2T 
STOZO-TLO-CT 
ShOCOSheOm er 


S00Z@0~-TLO-7T 
pOOTO-TLO-ZT 
ChODOS CEOS 
tT6TO-TLO-2T 
796TO-TLO-ZT 


T96TO-TLO-CT 
8S6TO-TLO-CT 
SEOLOSLLO=cr 
SESTOSCEO=cr 
VaLeLOS 20> Ci. 


dad/ONID ‘TIOD 


(uM) dIdu 
(M4) dIau 
(4) dIdu 
(M4) dIdu 
(w)dIau 


(4) d1au 
(M)dIdu 
(4) dIdu 
(4) dIdu 
(4) dIdu 


(M4) d1Idu 
(W)dIdu 
(4) d1Idu 
()d1Idu 
(M)dIdu 


(4) dIdu 
(3) dIdu 
(4) d1du 
(4) dIdu 
(4) dIdu 


(M)dIdu 
(4) dIdu 
(4) dIau 
(4) d1du 
(4) aIdau 


(a4) dIda 
(4) d1Idu 
(a) dIdu 
(4) dIdu 
(a) dIdu 


(4) d1du 
(4) dIdu 
(4) d1Idu 
(a) dIdu 
(4) d1du 


(4) d1da 
(4) dIdu 
(4) dIdu 
(4) d1Idu 
(MN) d1Idu 


aortD 


wood 


84 Catalog of Chickpea Germplasm 


Wad/D01 


NMOL/OUd 


Nat 
NUIT 
NU 
NUIT 
NU 


NUT 
NU 
NUL 
NU 
Nu 


NUL 
NUT 
Nut 
NUL 
NUL 


Nal 
NU 
Nur 
NU 
Nur 


NUIT 
NUT 
NUL 
Nur 
NUL 


NUT 
Nut 
Nut 
NUL 
NUT 


NU 
Nut 
Nu 
NUT 
NU 


NUT 
Nal 
NUL 
NUL 
NUIT 


Tuo 


66£E€0-TLO-ZT 
68€€0-TLO-2T 
T8EE0-TLO-ZT 
SECEOS LLCO LE 
PISSOSTLOSAL 


SO=—L0>cr 
SESSO=tLO=cr 
PRESO=TL0=2ir 
66Z£0-TLO-ZT 
LECEO>ELO=CT 


OV CEOS PEO= CE 
097€0-TLO-ZT 
8PCEO-TLO-ZT 
67ZE0-TLO-ZT 
PIZEO-TLO-ZT 


TECEOSTEOSET 
80ZE0-TLO-ZT 
EV LEO=TLO=CE 
SQLeO-PLOSCL 
GéLEO-TLO-ZT 


6TTEO-TLO-ZT 
6TTEO-TLO-ZT 
CELSOSELOS ca 
TOTEO-TLO-ZT 
660£0-TLO-ZT 


COOCO=TLO=SOL 
9POE0-TLO-ZT 
TEOEO-TLO-ZT 


CIGCOSLLO=AL 


OFLZ0-TLO-ZT 
BELCOSTLO=Cr 
TRECOSTALOS2 Tr 
CLICO-TLOSCr 


SeVcoRLlCOScr 
9C9CO-TEO=21 
SPICOSECO=Cr 
IOSZOSTLOSCL 
67S20-TLO-ZT 


agad/ONID TIOD 


(M4) d1Idu 
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(4) dIdu 
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(4) d1Idu 
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800L0-TLO-ZT 
800L0-TLO-ZT 
LOOLO-TLO-CT 
LOOL0=TE0=cr 


900L0-TLO-ZT 
SOOLO-TLO-CT 
vOOLO-TLO-ZT 
vOOLO-TLO-CT 
€00L0-TLO-CT 


SO0LOSTLO-cr 
TOOLO-TLO-CT 
TOOLO-TLO-ZT 
TOOLO-TLO-ZT 
66690-TLO-CT 


86690-TLO-CT 
L6690-TLO-CT 
L6690-TLO-ZT 
E6O90STE0=Gr 
96690-TLO-ZT 


JoOoIOSLEO—cr 
S$6690-TL0-2T 
76690-TLO-ZT 
€6690-TLO-ZT 
COOS0=LEO=cir 


T6690-TLO-ZT 
06690-TLO-ZT 
68690-TLO-ZT 
68690-TLO-ZT 
88690-TLO0-CT 


aad/OW1ID TIOD 


(a) d1Idu 
(a) dIdu 
(4M) dIdu 
(4) dIdu 
(4) d1Idu 


(4) d1Ida 
(a) dIdu 
(4) dIdu 
(4M) adIdu 
(4) d1Idu 


(4) dIdu 
(MW) dIdu 
(4) dIdu 
(M1) dIdu 
(4) dIdu 


(4) dIdu 
(4) dIdu 
(M)dIdu 
(M1) dIdu 
(4) dIdu 


(4) d1Idu 
(4) dIdu 
(4) dIdu 
(4) d1Idu 
(4) dIdu 


(4) dIdu 
(¥)d1Idu 
(4) dIdu 
(4M) dIdu 
(4) dIdu 


(4) dIdu 
(4M) dIdu 
(4) dIdu 
(4) dIdau 
(NM) d1Idu 


(4) dida 
(4) dIda 
(4) dIdu 
(M)dIdu 
(4) dIdu 


wold 


onod 


wood 
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HIa/IO1 


NMOL/OUd 


900762 Id = 
9002762 Id = 
9LE897% Id = 
6887Sz Id = 
OSsShSz Id = 


6hShS2 Id = 
8hSbSZ Id = 
Lyspse Id = 
L7ZESz Id = 


L20TS2@ Id = 


LeOTSe Id - 


bZOTSZ Id = 
PZOTSZ Id = 


€ptTose Id = 
f866b2 Id = 
T8662 Id = 
T866h¢C Id = 
T8662 Id 2 


OLLCCC, Id = 
cTOLST?2 Id = 
cOLST? Id = 
TTEpt?e Id = 
CECLEVEIECE At = 


9SiE 


PST 
cst 


Sst 5 = 


est 5 = 


€St 5 = 


SESS 0=O00t=cr = 


TE990-00T-Z2T = 


TOTVO-EST-Z2T = 
TOTPO-EST-2T = 
TZOLO-EST-CT > 
TZOLO-TLO-ZT = 
OZOLO-TLO-ZT = 


aad/ON1ID 'TIOD 


2) 

9ST 9 = 
2) 
) 


(4) dIdu 
(4) dIau 


(4) dIdu 
(4) dIdu 
(4) dIdu 
(4) d1dua 
(M)dIdu 


HwOTD 


8€T “ON 
LET “ON 
STE RO) | 
PET “ON 
87T “ON 
87T “ON 
vCT “ON 
P7T “ON 
O?T “ON 
6TT “ON 
8TT “ON 
8TT “ON 
8TT “ON 
OTT “ON 
OOT “ON 
OOT “ON 
96 “ON 
pS “ON 
€L “ON 
tL *ON 
cXTL* ON 
69 “ON 
89 *ON 
L9 “ON 
L9 “ON 

onod 


wood 


O8zT 
6LZ2T 
8L7T 
CECE 
SEC 


SECE 
PLZT 
CECE 
Che. 
TL2T 


OL7T 
6972T 
897T 
L9ZT 
eyes 


S9CT 
p97T 
£97T 
CIF 
Leer 


097T 
6SZ7T 
8S7T 
LSet 
9S2T 


SSsct 
bSZT 
€ScT 
cScr 
TSeT 


OScT 
607T 
8b7eT 
Leer 
9b2T 


SbzT 
beCT 
ever 
cb2T 
TPeeT 


J1II 


39 
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Jeyavu [Nqey 
qexyrew Tnqey 
jexyIeUW Tnqey 
ZexreW Tnqey 


Wad/D01 


znpuny 
znpuny 
znpuny /peqeuryy 
znpuny ‘pqeueyy 


31TeZ s1qeq 
31Te8Z e1qed 
ULTSOOTN 
eqebog 


ueio 


NMOL/OUd 


Tuo 


96 Awiw 

96 GWiIw 

OY AS 68 9G 

oS aWwIWw 

v-OT 2d = 
L-OLecd = 

Tt OWd = 

eqeteg - 
Ayetzea Teor HW 
T eqzebog oO 


eseerloutT yTNq qiey 


E7Z6EE 


T7COEE 
BTC6EE 
TTZ6EE 
OOT6EE 
S6T6EE 


96TEEE 
98TOEE 
T8TOEE 
T8TOEE 
LOT6EE 


99TOEE 
SOT6EE 
S9OT6EE 
TITOEE 
PSTOEE 


LVTOEE 
LUTOEE 
TESSTE 
ST8STE 
f6LSTE 


98LSTE 
OL7L62 


9007262 
900762 


Id 


Id 
Id 
Id 
Id 
Id 


Id 
Id 
Id 
Id 
Id 


Id 
Id 
Id 
Id 
Id 


Id 
Id 
Id 
Id 
Id 


Id 
Id 
Id 
Id 


dad/ONID 'TIOD 


awilw 


word 


onload 
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zexrew ueTYybeg PTO 
zexTeW ueTYybeq PTO 
jZexyrew uetTydSeg pro 


ZeyrTew ueTybeg 
ZexreW ueTYybeg 
zexIeW ueTybeg 
uotTjeySs*sey ueTybeg 
uotjeIsS*sey ueTyubeg 


}exIeW TiwNYyYy-I- [ng 
3eyxIeW TrWNMYyY-I-TNnd 
}eyxyIeW TAwNYyY-I-Tng 
jexeW TrawnNyYy—-I-Tng 
jexIeW TawNyYy—-I-Tng 


}ZexIeW TrAWNYyY-I- [na 
FexTeW Tawnyy—-I-TNnd 
Zexyrew ybeqeirend 
ZexyIew ybeqeirend 


}zexIeu ybeqerend 
Zexyrlew ybeqeirend 
RZexrew ybeqeirend 
}eyIeU eUTW TeuwTerc 
}exTeW eUTW TeUTeL 


ZexITeU Tnqey 
ZexIeUW TNqey 
zexTeW [TNqey 
jexrTeUW Tnqey 


zexIeU Tnqey 
zexIeW Tnqey 
jexIeU Tnqey 
zexIeUW TNqQey 
jexIeU Tnqey 


zexTeM TnqGey 
ZexIeW Tnqey 
3exIeW TNqey 
jeyxreW Tnqey 
RexYTeW Tnqey 


Waa/D01 


qeqv-TIv 
ueTybeg‘qy—pats 
uetTybeg 

ueTybeg 

ueTybeg 


ueTybeg 
uetTybeg 
ueTybeg 
ueTyubeg 
ueTyubeg 


ueTypeg / Tawunyy—1I-Tng 
ue Tybeg/ Tawnyy—-I-Tnd 
ueTybeg ‘ taunyy—I-Tnd 
ueTybeg ‘ Tawnyy—I-Tna 


znpuny ‘/peqeueyy 


ueTybeg/ tTawnyy—I-Tnd 
ueTybeg‘ taunyy—I-Tnd 


ueyxTew 
znpuny ‘peqeueyy 
znpuny /peqeueyy 


znpuny /peqeueyy 
ybeqerend 
ybeqerend 

euTW TeurTec 
euTW TeuTer 


Tnqey-:elTeysieptey 
znpuny ‘peqeueyy 
znpuny ‘peqeueuy 
znpuny ‘peqeueyy 
znpuny /peqeueyy 


znpuny :peqeueyy 
ueysyxepeg 
qeyey 


qeyey 
ueysyxepeg 


qeyeyd 


NMOL/OUd 


SAV 
SAW 
SAV 
ok: Af 
ddAV 


SAW 
SAW 
SAV 
SAV 
SAV 


SAW 
SAW 
SAV 
SAV 
SAW 


PE ig 
SAW 
SAV 
SAV 
SAV 


SAV 
SAV 
SAW 
SAV 
SAW 


SAV 
SAV 
SAV 
SAV 
SAW 


DE ig 
SAV 
SAV 
SAV 
SAV 


SAW 
SAV 
SAW 
SAV 
SAW 


Tuo 


OLTT 
O9TT 
OTT 
OTT 
oOTTT 


290T 
290T 
DE0T 
200T 
200T 


266 
266 
276 
oT6 
OL8 


oF8 
of8 
208 
DEL 
SEL 


OTL 
OTL 
20L 
26S 
26S 


hay 
207 
OBE 
O8et 
2872 


2872 
207 
202 
26T 
o8T 


O8T 
SLT 
JET 
2ET 
I7T 


aad/omw1> 


awiw 
awiIw 
awiw 
awiw 
awiIw 


aqwiw 
awiw 
awiw 
awiw 
awiw 


awiw 
aqwiw 
awiIw 
aqwiw 
awiIw 


awiw 
awiw 
aqwiw 
awiw 
aqwiw 


aqwiw 
awiw 
awiw 
awiw 
aviw 


aqwiw 
awiw 
awiw 
aqwiIw 
awiw 


awiwv 
awiw 
awiw 
awiw 
awiwv 


aqwiw 
aqwiw 
awiw 
awiw 
awiw 


TIOD 


awiw 


awiw 


wood 


O9ET 
6SET 
8SET 
LSet 
SSet 


SSET 
PSET 
ESET 
CSET 
TSET 


OSET 
60ET 
SPET 
LPET 
9PET 


SbEeT 
DPET 
€vet 
TPET 
EVSE 


OPET 
6EeT 
SeEeT 
Leet 
SttiL 


AMMA MM 
~mm 


mas 
Added 


AN OT Ww 
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ZexyIeW AeYTIeYD 
qexreW TeyYTIeYUD 
qeyxyrIeW TeXTIeYD 
qoeyxrTeWw TexTAeYD 
qeyreW AeYTIeYD 


qoeyIew uetTueg 
ZeyIeW ueTUeg 


ReyIeW WIIeN 
ReyIeW wWtIeN 
qoxIeW WIIeN 


qexrew ysTWeYST 


qexreW YSTWeYXST 
jeyxreWw ysTWexXSsT 
qexrew YSTWeYXST 
}exTeW YSTWeYXST 
ZexIeW YSTWeXST 


peqeueyy worsz-wyxTZ 


jeyrIeUW peqeueyy 
jeyxrew peqeueyy 


jeyiew peqeueyy 
jeyxIeW peqeueyy 
jexIeW peqeueyy 
jeyxreW peqeueyy 
jexreW peqeueyy 


ZeyIeW peqeueyy 
zexyIeW peqeueyy 
qexIeWw znpuny 
qex1eW Znpuny 
qeyxIeWw znpuny 


Waa/ 01 


TeyyAeL 
znpuny /peqeueyy 
znpuny /peqeueyy 
uemied/1e9TIAeYD 
uemieg/ireoTieyD 


uetueg 
uetTweg 

ueTybeg! tuw1er—q—-pelew 
ueTybeg/: twie¢—g—pel ew 
TetTec—yytTeys 


znpuny /peqeueyy 
znpuny /peqeueyy 
znpuny ‘peqeueyuy 
ueTybeq: ybeq-Teqqtr 
TeyuyRxeL‘/ ystweyyst 


TeyAeL- yYstweyyAst 
ATeyuyxeL/ ystweyyAst 
TeyuAeL: ystweyyAst 
ATeuyAeL: ystweyyAst 
TeyAeL: ystweyyst 


reyyxeL‘: beanog 
reyyeL‘:beinog 


reyxeL_:beanog 
TYyOHXeusY 
yepndo-qeiy-peqeueyy 
aeyxeL: Aos—boopues 
zeyxeL: Aos—boopues 
reyxeL:Aos—boopues 
znpuny 

znpuny 

qeyeyd 

qeyeyd 


znpuny /peqeueuy 
znpuny /peqeueyy 
znpuny /peqeueuy 


znpuny /peqeueyy 
znpuny /peqeueyy 
qeyeyd 

znpuny /peqeueyy 
znpuny / Tyoay—-T—- yYsed 


NMOL/OUd 


SAW 
SAW 
SAW 
SAW 
SAW 


SAW 
SAW 
SAW 
SAW 
SAV 


SAW 
SAW 
SAW 
SAW 
PEO 4 


SAW 
PEA" 
SAW 
SAW 
SAW 


SAW 
SAW 
odW 
SAW 
PE "4 


SAW 
SAV 
SAW 
SAW 
SAW 


S4AW 
oAW 
SAW 
oA 
SAW 


SAW 
SAW 
SAW 
re: 4 
SAV 


ruo 


OPES 
OTEZ 
ITE? 
IE 
9EC7 


9f6T 
Of6T 
DELT 
DELT 
IZLT 


(eis 
999T 
299T 
OS9T 
DE9T 


eran 
279T 
209T 
O8ST 
28ST 


OLST 
99ST 
29ST 
OSST 
DPST 


DEST 
o¢ST 
OTST 
O8PT 
O8PT 


OLPT 
OLPT 
O9PT 
OStT 
ort 


OPtT 
DEPT 
oThT 
OL7T 
DET 


aad/owl> 


awiIw 
awiw 
awiIw 
awiwv 
aqwiw 


awiw 
awiw 
awiwv 
awiIwv 
awiw 


awiwv 
aqwiw 
awiw 
awiw 
awiIw 


aqwiw 
awiw 
awiw 
aqwiw 
awiw 


awiyv 
aqwiw 
awiw 
awiw 
awiw 


awiw 
awiw 
awiw 
awiwv 
awiw 


awiw 
awiw 
awiIwv 
awiIv 
aqwiwv 


awiwv 
awiw 
aqwiIw 
awiIw 
awiIwv 


TIOD 


awiw 
awiw 
awiw 
awiw 
awiw 


awiIw 
awiw 
awiwv 
aqwiwv 
awiyv 


awiw 
awiw 
aqwiw 
aviv 
aqwiv 


aqwiw 
awiw 
awiw 
awiw 
awiw 


awiw 
awiw 
aqwiv 
awiw 
awiw 


aviv 
awiw 
awiw 
awiw 
awiw 


awiw 
awiw 
awiwv 
awiw 
awiyv 


awiw 
awiw 
awiw 
awitw 
awiw 


uotD 


Oonod 


wood 
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qexyaew ruzeyy 
zexIeW TuzeYyD 
qeyxIeW tTuzeyy 
qeyxIeW Tuzeyy 
qeyTew tTuzeyy 


qexrew TuzeyD 
ZexIeWw TuzeYyy 
ZexIeW TuZzeYyD 
JexreWw Tuzeyy 
zexXIeW TuzeYyD 


zeyIeW 
zeysew 
ZexreUW 
zex1eU 
}eyx1eUW 


}eyIeW 
}exZeu 
jeyreW 
jexIeW 
jexyIeW 


exyrew 
}exIeW 


peqeteter 
peqererer 
peqeteter 
peqetetec 
peqetetec 


peqetetec 
peqetetec 
peqeterer 
peqetetec 
peqetetec 


peqetetec 
peqeqteter 


}exIeW IeyYTIeYD 
zexTeW TexTIeYD 
zexTeW IeyTAeYD 


yexTeW IeXTIeYD 
zexTeW TeyYtreyD 
qeyIeW TexTIeYD 
RexTeW TeyYTIeYD 
zeyreW TexTAeYD 


zexTeW IeXTAeYD 
ZexIeW AeyYTAeYD 
RexTeW IeyYTIeYD 
}exXIeW IexTAeYD 
qexeW reyTIeYD 


JexIeW reXTAeYD 
JeyreW AeyZTIeYD 
ZexyTeW reyYTAeYD 
zexyreW TeyxTIeYD 
zexTeW IeyxYTAeYD 


WHa/DO01 


Tuzey)/yepiem 
uosiey, 
uosiey 
Tuzeyp 
Tuzeyy) 


tTuzey):zebem 
Tuzeyy:zebem 
Tuzeyo:zebem 
Tuzeyy:zebem 

TuzeYyp 


Inqey 
Inqey 
peqetetec 
peqetetec 
Tngey 


Tnqey 
ieyiebuen/peqeteter 
Teyriebuen‘/peqeterer 

znpuny /peqeueyy 
znpuny ‘peqeueyy 


Thqey 
Tnqey 
znpuny ‘peqeueyuy 
uemieg:iextzieyD 
uemieg:ieyxtzreyD 


yeyzsow 
peqeueyy / oyrequy 
peqeueyy :oxrequy 
znpuny ‘-peqeueyy 
znpuny ‘peqeueuyuy 


zeytaeyo 
aexTreyd 
aeyxTreys 
aextTreys 
peqeueyy /ox1equy 


peqeueyy /oxrequy 
peqeueyy /oyrequy 
1eYARL 
TeyyAeL 
aeyxeL 


NMOL/OUd 


SAW 
SAW 
SAW 
od 
SAW 


SAW 
DAV 
odAW 
SAV 
dW 


SAW 
DAW 
DAW 
SAW 
ow 


SAW 
SAW 
SAW 
SAW 
SAW 


SAW 
SAW 
PE i 
SAW 
SAV 


DAW 
SAW 
SAV 
SAV 
SAW 


SAV 
SAV 
SAV 
SAV 
DdAW 


od 
SAW 
SAW 
SAV 
SAV 


rao 


OSSE 
O7SE 
D7SE 
D6PE 
SOLVE 


DIEE 
I9EE 
OTEE 
OTEE 
DPTE 


SCTE 
O7TE 
OTTE 
OTTE 
D00E 


I00E 
2662 
9662 
96L72 
96L7 


9E9T 
DE9C 
26SZ2 
Ph AT 
I7SZ 


2862 
ILbZ 
OLbC 
ha 54 
97772 


ITb~ 
ITP 
26E7 
26EZ 
OLEZ 


SLES 
I9ET 
9StZ 
ISEZ 
IPETZ 


aad/omri>d 


aqwiw 


awiw 


awiw 


awiw 


awiw 


awiIw 
awiw 


aqwiIw 


aqwiw 


aqwiw 


aviv 
awiwv 


awiw 


wood 


ObPT 
6erT 
SEPT 
Leet 
9EPT 


S€hT 
DEPT 
€e€pT 
cept 
TEPTt 


OfbT 
67PT 
8ZPT 
ECVE 
97PT 


STHT 
bZPT 
€7bT 
CePie 
TZbT 


O7PT 
6TPT 
8TrT 
LTet 
9TPT 


STPT 
DTPT 
€TeT 
eter 
TTht 


OTPT 
60FT 
80FT 
LObT 
90bT 


SOPT 
POPT 
£OPT 
ZOPT 
TOPT 


oII 
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ex 
3°71 
.ex1 
qex1 
3ex1 


zeyx1 


qeyreU 
qeyrew 


qeyreU 
qeyxI1ew 
qZexIeU 
eye 
qeyreW 


qex1eU 
Jeyx1eU 
Jey1eU 
qeyreW 


em 2eISeH 
ew 2e19H 
ew eI90H 
ew e104 
eu 2e19H 


eur 2e19H 


AYUSTITO 
AYSTITO 


AYSTATO 
AUSTITD 
AYSTIATO 
AYSTATO 
AUSTITO 


AUSTITO 
aeyepuey 
aeyepuey 
aeyepuey 


qeyxIeW IeYyepuey 


jexIeU IeYyepueYy 
qexIeU IeYepueyY 
yexIeW Ieyepuey 
qeyxIeU TeYyepuey 
RexIeW IeYyepury 


zexIeW Teyepuey 
zexeW Teyepuey 
qeyxIeW Ieyepuey 
qeyIew Ieyepuey 
zexTeW Teyepuey 


ZexyIeW TeYyepuey 
zexIeU TeYyepuey 
jeyIeW AeYyepuey 
zeyIeW AeYyepuey 
zeyxIeW Teyepuey 


qeyzew Tuzeuy 


Waa/D01 


3e198H 
3e108H 
,e198H 
qe198H 
,e1e8H 


3ze19H 
7e198H 

7e1°9H 
puewizseH:yUusSTATy 
puewzeH: YYSTATO 


3e10H 
,e198H 
aeyepuey 
Tnqex 
AYUSTITO 


AYUSTATO 
aeyepuey 
seuepuey 

3e10H 
2e1°9H 


3e190H 
aeyepuey 

3e19H 
aeyepuey 
reyepuey 


ze19H 

3e 19H 

.e 18H 

uxTed /ITIeus—I—-1ezeW 
yxTed/ sTIeys—I—-1eZzeW 


uxTed/jraeus—I-1ezew 
3e19H 

3e198H 
yuxTed/jTreys—I—-1ezew 
aeyepuey 


reyepuey:qeypuebiy 
Tuzey):anynW 
Tuzey):anynW 
Tuzeyy): inyxnW 
TuUZeYDO: Yepr1eEMm 


NMOL/OUd 


SAV 
SAW 
SAV 
oe: Of 
SAV 


SAW 
SAW 
SAV 
SAV 
SAW 


SAW 
SAW 
SAV 
SAW 
SAV 


SAW 
SAW 
DAV 
SAV 
SAV 


SAV 
SAW 
SAW 
SAV 
SAV 


OAV 
SAW 
PEAS 
SAW 
SAV 


SAV 
SAV 
SAW 
SAV 
SAV 


SAV 
SAW 
DAV 
SAV 
SAW 


Tuo 


StL 
Db9P 
209% 
OS? 
2607 


O80 
2007 
2007 
OSEtP 
OSEP 


OVeP 
OPER 
OTEP 
OL7P 
SETH 


DETH 
OT? 
OT?h 
ISTP 
OST? 


OPT? 
2607 
2807 
oS0P 
oS0P 


2007 
2007 
D86E 
D68E 
OBsEe 


I8BE 
OLBE 
DO8E 
D6LE 
DELE 


STLE 
O99E 
D99E 
D6SE 
OSGE 


agad/ont> 


awiw 
awiw 
awiw 
awiw 
awiIw 


awiyv 
aqwiwv 
awiyv 
awiwv 
awiw 


awiw 
awiwv 
awiw 
awiw 
awiw 


awiIw 
aqwiw 
aviv 
aqwiw 
aqwiw 


awiw 
awiw 
awiw 
awiwv 
awiw 


awiIw 
awiwv 
awiwv 
awiwv 
aqwiIw 


awiwv 
awiw 
awiw 
awiw 
awiwv 


awiw 
awiw 
awiw 
awiwv 
awiwv 


TIOD 


awiw 
awilw 
awiIw 
awiwv 
awiw 


awiw 
aqwiv 
awiw 
awiwv 
awiw 


aqwiwv 
awiw 
awiv 
awiw 
awiv 


awiw 
awiw 
awiw 
awiwv 
awiwv 


aqwiwv 
awiw 
aqwiw 
aqwiv 
awiw 


awiw 
awiw 
awiv 
aqwiw 
awiIw 


aqwiw 
awiIw 
awiIv 
aqwiw 
awiv 


awiw 
awiv 
awiw 
awiw 
awiw 


wot. 


oniod 


wood 
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qexIeW OZDeYDeYD 
zexIeW OZDeYDeYD 
qexreW YseW—IoOCYey 
zexreW Ysew—ToOCYeS 
jexyIeW ysew—1IoOYyey 


qZexrew qeybainueteg 
RZexrew qeybinueteg 
jeyxrew qeybanuereg 
jZexrew qeybainuereg 
JZexrew qeyhbanueteg 


Zexyiew qeybinueteg 
ZexIeW qeybanueteg 
JZexTeW MEN-I-—eTeO 
qZeyx1eWw MeEN-I-eTeO 
JexTeW MeEN-I-eTeO 
JexyTeW MEN-I-eTeO 
ZeyIeW MEN-I-—eTeO 
ZexTeW MEN-I-eTeO 
JexyTeW MEN-I-eTeO 


jeyrIew jer9eyH 
qZeyrewW jersyH 
qeyiew jersey 
jeyxIeW jer9seH 


qZexyIeWw jZer9H 
ZeyYTeW Zer9H 
qeyIeW jJer)8H 
JeyIeW Jer)SH 
JeyIeW Ae1r98H 


ZeyIeW ZeISH 
jeyrew jersey 
JexIeW Jer9H 
RZeyew jZer9yH 
qZeyreWw jer9)8sy 


JZexIeW Jersey 
}ZexyIeW JZeTEeH 
ZexTeW AeIT08eH 
ZeyxyIeW Rer)8H 
}eyIeW Ye1rSsH 


Wad/D01 


qeAkregiozoeyseyD 
qeAreg/oqzoeyoeyD 
qeAregq/ysew—iloo0cyey 
stybtpeg/ueqstyoy 
qeAreg/ ysew—1looyey 


styubtpeg/qeybanuereg 
styubtpeg:qeybinueteg 
stybtpeg/qeybanuetyeg 
stybtpeg:qeybanuereg 
stybtpeg:qeybanuereg 


styubtpeg/qeybinueteg 

ze1S8H 
stybtpeg/men—-I—eTed 
stybtpeg:men-I-eTed 
stybtpeg/men—-I—-eT ed 


stybtpeg:men-I-eTed 
yustbtpeg: anbow 
qe198H! yYUSNy 

Re1eH! yYSNy 
stybtpeg 


stybtpeg 
}zerS8H 
qZe1re8eyH 
jersey 
qe1S8H 


styStpeq 
q.ere8eH 
zerS8H 
e194 
qe1e8H 


qeiey 
,e19H 
jersey 
qerley 
qeiey 


}e198H 
qer98H 
qerey 
Rerley 
zel9eyH 


NMOL/OUd 


SAW 
SAV 
SAV 
SAW 
SAV 


SAV 
SAV 
SAV 
SAW 
o4dV 


SAW 
SAW 
SAW 
SAV 
SAV 


SAV 
SAW 
SAW 
SAV 
SAV 


SAW 
SAW 
SAW 
OAV 
SAV 


SAW 
PE As 
SAW 
SAW 
SAV 


SAV 
SAW 
SAW 
SAV 
PEO 


SAW 
SAW 
SAV 
SAW 
DAW 


Tuo 


OT9S 
26SS 
OSSS 
2PSS 
OTSS 


20SS 
28S 
ILS 
OTPS 
D6ES 


D6ES 
OSES 
28S 
2987S 
2992S 


OS7S 
2922S 
OT?tS 
2902S 
OLTS 


OLTS 
99TS 
OSTS 
OPTS 
2b0S 


OTOS 
Df6P 
9767 
2887 
O88P 


OL8P 
2987 
9987 
IS8P 
ISP 


208P 
S6LP 
ISLP 
DELP 
I7LF 


dad/onlD 


awiw 
awiw 
awiIw 
awiw 
awiw 


awiw 
awiw 
awiw 
awiw 
awiw 


awiw 
awiw 
awiw 
awiw 
awiw 


awiw 
awiw 
awiw 
awiw 
aqwiw 


awiw 
aqwiv 
awiIw 
awiw 
awiw 


awiw 
aqwiw 
awiw 
awiw 
aqwiw 


aqwiw 
awiwv 
awiy 
awiw 
awiyv 


awiw 
awiw 
awiw 
awiw 
aqwiw 


wovlo 


07ST 
6TST 
8TST 
LTST 
9TST 


SEST 
DIST 
ETST 
CEST 
TTST 


OTST 
60ST 
80ST 
LOST 
90ST 


SOST 
VOST 
€OST 
ZOST 
TOST 


OOST 
66FT 
86PT 
L6¢T 
96PT 


wy 
oO 
on ee | 


ANmM & 
Ana 
wT9I07 9 

ett 


ao 





a 


ANNmM a? WH 


SF 
8h 
8h 
8h 
8b 


aA dt 


: 
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jexreW Tpeyd 
qexzew yATe” 
qexzew yATe” 


jeyIeW JTIeYs—I-1ezeW 
ZeyreUW JTIeYysS—I-1ezeW 
RzoyxIeW JTIeYS—I-1ezeW 
zeyzew JTIeYys—I—-AezewW 
qeyxreWw JTIeYsS—I-AezeW 


jeyxreWw JTIATeYS—I-1ezewW 
qeyTeW JTIeYsS—I-1ezeW 
ZeyreW JTTeYys—I-jlezew 
ZeyrIeWw JTAeYS—I—-1ezeW 
zexyIeW JTIeYS—I-1ezewW 


ZeyTeW FJTIeYS-I-AezeW 
qZeyrew JTTeys—I—-jezew 
qyoyrew JTreys—I—-1ezeW 
yoeyYTeU Jrreys—I-AezewW 
zeyreU JITeYySs—I-AezewW 


qzexyrew ueberqeus 
jZexyrIew ueberqeys 
jZexyrew uebeiqeys 
jZexyrew ueberqeus 


Jesteo worsy ’wyATE 7eUTY 
JesteH wois*wyTE TeutTy 


yexTeW Tested 


jZeyxyreW ASested 
qeyreW Tested 
qZeyxreW Assted 
JeyAeW ORDeYDEYD 
JeyAeW OZDeYDeYD 


Wad/D01 


ueSueuwes /unTouy 
yxATea: Tpeyed 

yuxTed/ JTAeUS—I—-1ezeW 
yuxATed 


yATed 

yxTed- tTpeyed 

yxATegd/ JTreys—I-iezeW 
yxATed: J TAeYysS—I—i1ezeW 
uxATea: JTAeYUS—-I-1ezeW 


uxTed/ jJTsaeys—I-jezew 
uebuewes /jnos—etieg 
yxATea/ JTAeus—-I-jezew 
yuxATead:-FJTAeYsS—I—-1ezew 
yxTea/JTAeys—I-1ezewW 


uxTead: JTAeYsS—-I—-1ezeW 
uxTed/ jJtreus—-I-ijlezew 
uxTead- JtTrAeys—I—-i1ezeW 
uebueuwes / jnos—etieq 
uebueuwes/jnos—etieq 


ueberqeus 
uebeaqeus 
uemaziIny 
ueaziny 
qeAreg/ eueuteW 


qeAregq: eueutew 
qeAreg/ eueutew 
qeAreg/ euewtey 
qeArey/ eueutewW 
qeAreg: eueutew 


qeAreg: euewtewW 
qeAieyz/ eueutew 
Tested: iewty 
Jesteo/ieuty 
qeAregi rested 


qeAreg/irested 
qeAregi rested 
stybtpeq‘/uejstyoy 
qeAreg/ rested 
qeAregioqzoeyoeyuD 


NMOL/OUd 


SAV 
SAV 
SAV 
SAW 
SAW 


SAV 
SAv 
PEA 
o4AW 
SAW 


SAW 
DAW 
SAV 
PEA 
DAW 


DAW 
SAW 
SAW 
SAW 
SAW 


SAW 
SAV 
SAV 
SAW 
SAW 


SAW 
odv 
DAW 
SAV 
SAW 


SAW 
SAW 
SAW 
SAV 
SAV 


DAW 
SAV 
Sd 
SAV 
DAW 


ruo 


DEOL 
2869 
2689 
29989 
2589 


98L9 
99L9 
OSL9 
9SL9 
IZL9 


20L9 
9L99 
26S9 
oTS9 
9809 


2909 
2009 
29€9 
28¢9 
2879 


2779 
oVT9 
20T9 
20T9 
2L09 


9L09 
9£09 
2€09 
296S 
296S 


9S6S 
2968S 
OT8S 
D6LS 
D9LS 


OPLS 
OLS 
OTLS 
DE9S 
9729S 


aad/onwlD 


awiIw 
aqwiw 
awiwv 
awiIw 
awiw 


awiIv 
aqwiIw 
aqwiw 
aqwiw 
aqwiIwv 


aqwiw 
awiw 
aqwiw 
awiw 
awiIw 


aqwiv 
aqwiw 
awiIw 
awiw 
awiIv 


aviv 
awiIv 
awiw 
awiw 
awiw 


aqwviw 
awiw 
awiw 
awiw 
aqwiwv 


awiwv 
awiw 
awiw 
aqwiw 
awiIw 


awiw 
aqwiIw 
awiIw 
awiw 
aqwiw 


TIOD 


awtw 
awiw 
awiIw 
awiw 
awiw 


awiw 
awiw 
awiw 
awiw 
awiw 


awiw 
awiwv 
awiw 
awiw 
awiw 


awiw 
awiw 
awiw 
aqwiw 
awiw 


awiw 
awiw 
awilw 
awiw 
awiw 


aqwiw 
awiyv 
awiIv 
awiIw 
awiw 


awiw 
awiw 
awiw 
awiw 
awiw 


awiwv 
aqwiIw 
awiw 
awiwv 
awiw 
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zeyxreW 
qey1eW 
qeyx1eU 
qeyrew 
qeyreW 


qeyrew 
zeyxIeUW 
zeyx1eW 
qexIeU 
zeyx1eU 


qeyreW 
qeyreW 
qeyreU 
qexIeW 
zeyxIeU 


qeyrewW 
qeyzeW 
qeyIeW 
ZeyxIeW 
qeyI1eW 


2eyxIeU 


peqeueyy 
peqeueyuy 
peqeueyy 
peqeueyy 
peqeueyy 


peqeueuy 
peqeueyy 
peqeueyy 
peqeueyy 
peqeueyy 


peqeueyy 
peqeueyy 
peqeueyy 
peqeueyy 
peqeueyy 


peqeueyy 
peqeueyy 
peqeueyy 
peqeueuy 
peqeueyy 


peqeueyy 


ueysyyepeg:wrtysty 
ueysyxepeg-wrysty 
reyyAeL‘ oorequn 


AeyyeL! oszequy 
qeyeyod 
qeyeyd 

znpuny /peqeueyy 

AeyyFeLueyerleL 

ATeyAeLueyerteL 
qeyeyd 
qeyeyod 


TeyyAeL: eToOueurzey 
TeyAeL:odrequyn 
reYyyAeL/oorequn 

znpuny -peqeueyy 


znpuny ‘peqeueyy 
znpuny ‘peqeueyy 
ATeyyAeL!os1equyn 
rTeyyAeL!:odiequyn 
TeyyXes,/osr1equn 


AeYUAeLs od1equyn 
uefuewes 
uebuewes 

UxATed: JTAeYS—I—jzezepw 
uebuewes 


uebuewes 
uebueuwes/ Jnos—etieg 
uebHueues/ jJnos—etsreq 
uebuewes 
ueBueues/ Jnos—et1eg 


uebueues/ gJnos—etieg 
uebuewes /untoyy 
uebueuwes /untouy 
uebueues/ jJnos—etieqg 
UATeA: JTAeYS-T-1ezeW 


uebuewes /untouy 
uebuewes /untoyy 
ueBbuewes /untouy 
uefuewes /untoyy 
uebuewes /untTouy 


NMOL/OUd 


SAW 
SAV 
SAW 
SAV 
SAV 


SAV 
SAW 
SAW 
od 
SAW 


SAW 
SAW 
SAW 
SAV 
SAW 


SAW 
SAV 
SAW 
SAV 
SAW 


SAV 
SAW 
SAV 
SAV 
SAW 


PE ig 
SAW 
DAW 
SAW 
SAV 


SAW 
SAW 
SAW 
SAW 
SAV 


SAW 
DAW 
SAW 
DAW 
SAW 


rao 


O7SL 
O7SL 
OTSL 
STSL 
90SL 


D0SL 
D6PL 
OLPL 
OLbL 
I9PL 


O9PL 
OSPL 
OPPL 
OPPL 
OCPL 


OTPL 
OTPL 
90PL 
20PL 
OSEL 


OSEL 
OZEL 
OCEL 
OTEL 
967L 


987L 
OL7L 
OLZL 
297L 
DECL 


2ECL 
977L 
97ZL 
9T2L 
907L 


26TL 
SPTL 
DETL 
DETL 
2604 


aad/onrto 


aqwiIw 


awiIyv 


rIooD 


awiw 


awiw 


awiw 


awiv 


awiw 
awiyv 


ONOTd 


! 


wood 


/ 
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JeyIew uexepeL 
qeyieW ueyeTeL 
qZoyiew ueyeTeL 
qeyiew uexeTeL 
qey1ew uexZeTeL 


qexyIeW UeXeTeL 
qeyieWw ueyerTeL 
qexyrIeW ueyerTeL 
jeyiew ueyeTeL 
jZeyreuw ueyeTeL 


jeyrew ueyYeTeL 
yexIew uexeTeL 
jZeyxIeW UexXeTeEL 
ZeyxyIeWw uexYeTeL 
ZeyIeW UeYeTeL 


ZeyIeU UeYeTeL 
jeyxiew uexyeTeL 
jeylew ueyeTeL 
qZeyiew ueyeTeL 
qeyiew uexeTeL 


zeyrew ueyeTeL 
ZeyIeW ueXeTeL 
jeyrew uexXeTeL 
jexyiew uexZeTeL 
ZeyIeW ueYeTeL 


joyiew ueyeTeL 
jeyxieW ueZeTeL 
ZeyxyIeW ueyeTeL 
jeyiew uexyeTeL 


zexXIeU 


zeyreU 
qeyIeW 
ZeyreUW 
qeyrew 
jeyiew 


JeyreUW 
ZoeyxIew 
qeyxrew 
ZeyxIew 
zexrTeW 


peqeueyy 


peqeueyy 
peqeueyy 
peqeueyy 
peqeueuy 
peqeueyy 


peqeueyy 
peqeueyy 
peqeueyy 
peqeueyy 
peqeueyy 


Wad/D01 


1eyyeysueyepTe, 
zeyAeLueyeyes 
zaeyyeL/ ueyxyeptes 
AeyAeL/ ueZyerteL 
reyyAeL/ueyerteL 


reyyxeL/ueyerles 
reyyxeL/uexyeleL 
zeyyAeL/ueyerte, 
leyyAeL/uexyeteL 
reyyxeL:uexyeTeL 


reyyeL_iueyepteL 
reyyeL/uexeTeL 
zeyyeL/uexyeTteL 
zeyyeL/uexyerteL 
zeyyeL/uexeTteL 


zeyxAeLueyerte, 


reyyeL/erTteqyjw uepuny 
reyyeL/erteqgw uepuny 


zeyyeL/ueyeTe, 
zeyyxeL/uexertTeL 


reyyAeLueyxyerlteL 
reyyxeL/ueyeTteL 
TeyyAeLueyelteL 
reyyAeLueyepTes 
zeyxeLuexertez 


reyyxeL‘uebserteo 
reyxeL:uebserteo 
reyyAeL/ueyeltTeL 
reyyAeL: uexeTeL 
znpuny ‘peqy—yedq 


znpuny /peqy—yed 
AosTez3a0 
Kosjtezed 
TexyerTel 

TexeTel 


TeyerTet 
znpuny ‘peqy—yed 
znpuny ‘peqy—ysed 

rleyyXeL/euysatec 
TeyyeL: eusatec 


NMOL/OUd 


SAV 
Sdv 
SAV 
SAV 
SAV 


SAV 
DAV 
SAV 
SAV 
dv 


PEs 
SAV 
DAV 
SAV 
SAV 


SAW 
SAW 
SAV 
SdV 
SAV 


SAV 
SAV 
SAV 
SAV 
SAW 


DAV 
SAV 
SAV 
SAV 
SAV 


SAW 
SAV 
dv 
SAV 
SodW 


SAV 
SAV 
OAV 
dv 
odv 


rao 


DOLL 
S9LL 
ISLL 
OSLL 
OPLL 


SPLL 
SELL 
Decl 
SZLL 
OZLL 


OTLL 
OTLL 
DOLL 
DOLL 
OL9L 


SL9L 
D99L 
299L 
9S9L 
OP9L 


OP9OL 
SE9L 
DE9L 
979L 
I79L 


D09L 
D09L 
D6SL 
D6SL 
O8sl 


O8SL 
OLSL 
OLSL 
D9SL 
OSSL 


OSSL 
DSL 
DSL 
DESL 
DESL 


aad/omw1D 


aww 
aqwiw 
awiw 
awiw 
awiw 


aqwiw 
awiv 
awiIw 
awiw 
awiw 


aqwiIw 
awiw 
awiw 
awiw 
awiw 


awiw 
awiw 
awiw 
aqwiw 
awiw 


awiw 
awiw 
awiIv 
awiw 
awiw 


awitw 
awiw 
awitW 
aviv 
awiw 


aqwiw 
awiw 
aqwiw 
aqwiw 
aqwiw 


awiwv 
awiw 
aqwiIwv 
awiw 
awiIw 


TIOD 


awiw 
aqwIw 
awiw 
awilw 
awiw 


aqwiw 
awiw 
awiw 
awilw 
awiw 


aqwiw 
awiw 
awiwv 
aqwiw 
awiw 


aqwiwv 
aqviw 
awiw 
awiw 
awiw 


awiw 
aww 
aqwiw 
awilw 
awiw 


awiIv 
awiIwv 
awiwv 
awiw 
awiwv 


awiw 
awiw 
awiw 
awiw 
awiw 


awiW 
awiw 
aqwiw 
aqwiw 
aqwiIw 


wold 


onod 


wood 
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zeyreW 
qexIeUW 
qeyrzew 
zex1e8W 
qexreW 


}exIeU 
qeyrew 
qeyxreW 


peqezteg 
peqezteg 
peqezteg 
peqezteg 
peqezteg 


peqezteg 
peqezteg 
peqezteg 


ZexTeW WTYUSTY PTO 


jexew WTYSTY PTO 
jeyxeW WIYSTY PTO 
zexIeW WIYSTY PTO 
jexIeW WIYSTY PTO 
jexIeW WIYSTY PTO 


RexIeW ueXeTeL 
ZexIeW UeYXeTeL 
yexIeW ueXeTeL 
ZeyxTeW UeYeTeL 


WaY/DO1 


ueysyuyepeg /peqezteg 
ueysyxepeg/peqezteg 
ueysyxepeg/peqeztey 
ueysyxepeg/peqeztey 
ueysyyxepeg /peqezteg 


ueysyyepeg/peqeztey 
ueysyyepeg/peqezteg 
ueysyxepeg/peqezteg 
ueysyxepeg:tjeues 
ueysyxepeg/tjeues 


ueysyyepeg/ieynqezeqes 
ueysyyxepeg/aeynqezeqes 
ueysyuxepeg/ reynqezeqes 
ueysyyepeg/1aeynqezeqes 

ueysyxep” /wTysty 


ueysyyepg /wrysty 
ueysyyxepg /wrYysty 
ueyusyxepg /‘utTysty 
ueysyxepg ‘WTYSsTy 
ueysyxepg /uTystTy 


ueysyxepeg/uebyejtey 
ueysyxepeg/uebjertey 
ueysyyxepeg /uebhbzyerpey 
ueysyxepeg‘/uebjerTey 
ueysyxepeg‘/uebzertey 


ueysyxepeg/uebyertey 
ueysyyxepeg / eqey—eueysy 
ueysyxepeg /eqey—euseysy 
ueyusyxepeg ‘/ eqey—euejsy 
ueysyxepeg / eqel—eueysy 


ueysyyxepeg: eqez—eueisy 
ueysyyxepeg ‘ eqea,—euejsy 
ueysyxepeg /ueAejeyy 
ueysyxepeg /uedejeyy 
ueysyyxepeg /uedkejeyy 


ueysyyxepeg ‘uehejeyy 
ueysyxepeg /ueAejeuy 
TeyxeLiuexyeter, 
ATeyyxeL:uexyerTt ez 
TeyyeL‘/ueyertesz 


NMOL/OUd 


SAV 
SAV 
DAW 
SAV 
SAV 


SAW 
PE Ag 
SAV 
SAV 
SAV 


SAV 
PE A4 
SAV 
SAV 
odWv 


odW 
oA 
SAW 
SAV 
SAW 


SAV 
DAV 
SAW 
SAW 
SAW 


oA 
SAV 
SAV 
DAW 
Sdv 


SAW 
SAW 
SAV 
SAW 
SAW 


PE A4 
SAV 
od 
PEA 
SAV 


Tuo 


2808 
2808 
9L08 
2L08 
2908 


2908 
9508 
9508 
2708 
2708 


208 
9£08 
OT08 
OT08 
2008 


2008 
986L 
986L 
SE6L 
DE6L 


OT6L 
OT6L 
268L 
268L 
IL8L 


OL8L 
998L 
298L 
O78L 
SPSL 


978L 
978L 
OT8L 
208L 
D08L 


S6LL 
S6LL 
O8LLl 
I8LL 
OLLL 


daad/onl> 


TIOD 


aww 


awiwv 


aviv 
aviv 
aviv 
aviv 


Viv¥ 


wold 


OHO”d 


wood 


O89T 
6L9T 
8L9T 
ELST 
9L9T 


SLOT 
PLOT 
Seo 
Cer 
ELST 


OL9T 
699T 
899T 
ESO 
999T 


S99T 
D9OT 
SN! 
C931 
pee wy 


099T 
6S9T 
8S9T 
LS9T 
9S9T 


wowmwW Ww 


ANIM Tw 
ne ee | 


wm 


©owowowo 
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Jexiew peqezteg 
qeyxreW peqezteg 
jeyiew peqezteg 
ZeyrIeU peqezteg 
qeyxreu peqezteg 


qexIeW peqezteg 
qexIeW peqezteg 
joeyxIeW peqezteg 
joey1eW peqeztedg 
jexIeW peqezted 


qexIeW peqezteg 
qeyreWw peqezteg 
qexIew peqezteg 
qexIeW peqezteg 
joeyiew peqezteg 


jeyIeW peqezteg 
jeyxIeW peqezteg 
jeyreW peqezteg 
qZexyIeW peqezteg 
qeyreW peqezteg 


qex1eW peqezteg 
qoyreWw peqezteg 
qeyIeW peqezteg 
qeyrew peqezteg 
zexIeW peqezteg 


jexyrew peqeztey 
qeyxIeW peqezteg 
qoyxIeU peqezteg 
jexreW peqezteg 
zexIeW peqezteg 


jexrew peqezteg 
qeyxIeW peqezteg 
zexIeW peqezteg 
zeyxrew peqezteg 
qeyreWw peqezteg 


zexIeW peqezteg 
zeyxreW peqezteg 
jexIeW peqezteg 
qeyreW peqezteg 
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ABBREVIATIONS USED FOR EVALUATION DATA LISTING 


ILC International Legume Chickpea 
DAF Days to 50% flowering 

FDU Flowering duration 

DMA Days to maturity 

HGT Plant height 

CAW Canopy width 

GrH Growth habit 

BYD Biological yield 

SYD Seed yield 

HI Harvest index 

S/M Number of seeds/m2 

PD Pod dehiscence 

HSW Hundred seed weight 

PRO Protein content (percent) 
SS Seed shape 

SCO Seed color 

SRO Seed roughness 

AB Ascochyta blight 

FW Fusarium wilt 

IM__ Leaf miner 

CC Callosobruchus chinensis 
CN Cyst nematode 

Cold 


g 


IDC Iron deficiency chlorosis 
HER Herbicide 
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47/2 
48/1 
48/2 
48/3 
49/1 


3 
6 


49/2 
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